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THE FORCES AND PRESSURE DISTRIBUTION AT SUBSONIC
SPEEDS ON A CAMBERED AND TWISTED WING HAVING
45° OF SWEEPBACK, AN ASPECT RATIO OF 3,
AND A TAPER RATIO OF 0.5 -

By Frederick W. Boltz and Carl D. Kolbe
SUMMARY

An investigation was conducted to determine the effects of scale snd
compressibility on the forces, moments, and pressure distribution on a
cambered and twisted wing having an aspect ratlo of 3.0 and a taper ratio
of 0.5. The line Joining the quarter-chord points of the alrfoill sections
was swept back 45° and the airfoil sections perpendicular to this line
were the NACA 64A410. The wing had 5% of washout between the root and
the tip.

Lift, drag, and pltching-moment data and the chordwise distribution
of static pressure at seven spanwise statlions are presented for Reynolds
mmbers up to 18,000,000 et a constant Mach number of 0.25; for Reynolds
numbers up to 8,000,000 at a constant Mach number of 0.60; and for Mach
numbers ranging from 0.08 to 0.96 st a constant Reynolds number
of 4,000,000. Force and moment data with surface roughness applied to
the wing also sre presented for Mach numbers ranging from 0.25 to 0.93
at a Reynolds number of 4,000,000.

In order to determine the effects of camber and twist, the force,
moment, and pressure data are compared with the data for sn uncambered
and untwisted wing of the same plan form. It is shown that the general
effect of camber and twist was to delsy to higher 1ift coefficients the
onset of flow separation near the leasding edge over the outer sections
and the concomitant effects on the 1ift, drag, and pitching moment. The
principal result was a substantial increase in the lift-drag ratios at
and above the design 1ift coefficlent of the cambered and twisted wing

at a Reynolds number of 4,000,000.
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The general effect of increasing Reynolde numbexr on the cambered
and twisted wing at Mach mmbers of 0.25 snd 0.60 was to increase slightly
the 11ft coefficient at which sudden increasee in lift-curve slope, longl-
tudinel stablility, and rate-of-drag rise oceurred. At a Mach number
of 0.25 the meximm values of section normsl-force coefficient for both
wings increased approximately the same amount with Reynolds number.

Incressing the Mach number at low 1ift coefficients resulted in
approximetely the same Incresses in lift-curve slope and longitudinsl
gtability for both wings. The Mach numbers for drag divergence were
slightly reduced by csmber and twist at 1ift coefficients up to 0.5.

For the cambered and twisted wing, increasing the Mach number at
& Reynolds number of 4,000,000 had the effect of producing a more marked
reduction in lift-curve slope and longitudinal stability (prior to the
onset of leading-edge flow separation) until abrupt changes of slope
appeared in the force and moment curves at Mach numbers of 0.88 and
above. A consistent correlation was noted between the appearance of the
lesding~edge pressure peaks at the various sections and the abrupt
changes of slope of the section normal-force and section pitching-moment
curves. The use of gurface roughness along the leading edge was found
to be effective in eliminating the abrupt change of slope of the 1ift,
drag, and pitching-moment curves at the higher Mach numbers.

INTRODUCTION

The use of camber and twist as a means of lmproving the aercdynamic
characteristics of swept-back wings with moderately thin airfoll sections
has received considerable attention. While some force and pressure data
have been obtained showing the effects of camber and twlst on the aero-
dynemlc charascteristics of swept-back wings at low speeds (eig., refer-
ences 1 and 2), the available pressure data at high subsonic Mach
numbers are rather limited, particularly for swept-back wings of low
agpect restlo.

The results of pressure-distribution and force tests of an uncam-
bered and untwisted wing having the quarter-chord line swept back 450,
an aspect ratio of 3.0, and a taper ratio of 0.5 have been reported in
reference 3. The results of similaer tests of a cambered and twisted
wing having the pame plan form are presented herein. Both wings were
tested in the Ames 12-foot pressure wind tunnel over wide ranges of
Reynolds numbers and subsonic Mach numbers. The complete pressure-
distribution date are presented in tabular form. Portions of the dsta
from reference 3 have been included in the present report for purposes
of comparison.
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NOTATION

A as b2
pect ratio <-2§>
8y Bpeed of sound in free stream, feet per second
b
2

semispan, measured perpendicular to plane of symmetry, feet

Cp drag coefficient (%ﬁ)

Cp, drag coefficient st zero 1ift (dra.g at z;ro 1ift
’ g,

Cp, tare-drag coefficient E‘E.e_grﬁ
Qo

Cr, 1lift coefficient (.3:12*3_
= qDS

Cp  pitching-moment coefficient about the quarter point of the wing

mesn serodynamic chord <Pi’°<=hing moment)
qoST

b /2
Cx normel-force coefficient < % f Ccpc dy)
(o]

c local wing chord parallel to plane of symmetry, feet

Cgy &average wing chord parallel to plane of symmetry, feet

cy section 1ift coefficient (Bec‘“i‘m 11f
gpc

Cp gsection plitching-moment coefficient sbout the quarter
chord ley (0.25-c.p.)]

c
cn sectlon normal-force coefficilent [% f (® I‘Pu)d-x:l
o
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wing mesn serodynamic chord }91?/?—‘ , feet (using theoretical
c dy

o
tip chord)

section center of pressure, fraction of ¢ _

ratio of 1lift to drag

free-stream Mach number < -Z—g

local pressure coefficient < p;z)O)

pressure coefficient on lower surface

pressure coefficient on upper surface

local static pressure, pounds per squsre foot

free-stream static pressure, pounds per square foot

free-stream dynamic pressure ( %- pqvoz) » bPounds per square foot
Reynolds number ( Dto")

semlspan wing area, square feet (using thecoretical tip chord)
free-stresm velocity, feet per second R
chordwise distancée from the leading edge, feet

lateral distance perpendicular to the plane of synmetzfy, feet
angle of attack, degrees |

angle of attack uncorrected for tunnel-wall interference and
angle-of ~attack counter correction, degrees

angle of twist with respect to root chord (positive for washin),
degrees

fraction of semis <
PR \5/2
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By coefficient of wviscosity of alr, slugs per foot-second

Po free-stream megs density of air, slugs per cubic foot
DESIGN CONSIDERATIONS

The projected plan form, shown in figure 1, and the chordwise thick-
ness distribution of the.subject model are the same as those of the
plane (uncambered snd untwisted) wing of reference 3. The distributions
of camber and twist were selected primarily from the standpoint of
obtaining improvements in the aerodynsmic efficlencies throughout the
subsonic speed range.

An analysis of the avallable high-speed section data for l0-percent-
thick NACA 6hA-series airfoils (reference 4) indicated that the selection
of a section-design 1lift coefficient of about O.4 represented a good
compromise for obtaining high lift-drag ratlos st the higher Mach numbers
and high meximm 1ift et low subsonic speeds without an excessive reduc-
tion in the Mach number for drag divergence. As s result of this anal-
¥sls, the section normal to the quarter-chord line of the sections,
which was swept back 459, was chosen to be the NACA 648l10. In accord-
eance with the concepts of simple sweep theory the wing-design 1ift
coefficlent would then be 0.2.

The selection of the spanwise distribution of twist was based upon
congideratione of simplicity in construction and the desirsbility of
achieving & nearly elliptical distribution of span loasding at moderate
1ift coefficients. The total twist was chosen to be 5° of washout with
the distribution of twist one in which straight lines Jjoined comstant-
percent-chord points of the root and tip chords. A comparison is shown
in figure 2 of this distribution of twist with the theoretlical distribu-
tion of twist for elliptical span loading at a wing 1ift coefficient
of 0.k, as computed by the method of reference 5. In the middie part
of this figure it is shown thet, st & wing 1lift coefficient of 0.4, the
theoretical span load distribution of the wing twisted for linear elements
deviates only slightly from an elliptical loading. The lower part of
figure 2 Indicates that, at a wing 1ift coefficient of 1.0, the spanwise
distribution of section 1ift for the wing twisted for linear elements is
approximately halfway between that for the plene wing and that for a wing
with elliptical loading at a 1ift coefficient of 1.0. Although the
reductions in the section 1ift coefficients on the outer portion of the
wing due to twist are theoreticelly not large, it was thought that the »
combinstion of camber and twist would result in e delsy in the tip stall
and & significant improvement in the 1ift-drag ratios.
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MODEL ANRD APPARATUS

The semispan model wing used in this investigatlion had the leasding
edge swept back 48.540, an aspect ratio of 3.0, and a taper retioc of 0.5.
These geometric parsmeters are based upon the plan form projected onto
the plane of the leading edge and the root chord line as shown in fig-
ure l. Twist was lntroduced into the wing by rotating the sections
sbout the leading edge and maintaining a straeight tralling edge. The
resulting distribution of twist along the semispan with 59 of washout
of the tip chord i1s shown in figure 2. The sections in planes
inclined 45° to the plane of symmetry were the NACA 64A410, a = 0.8
(mod@ifiled as shown in reference 6). The locus of the quarter points of
these sections was swept back 45°. The wing was profiled using linear
spanwise elements along constant-percent-chord poilnts of the local true
chords. Coordinates of the NACA 64A410 section and of the sections
parallel to the plane of symmetry are presented in tables I and II,
respectively.

The model was constructed of a tin-bilemuth alloy bonded to a solid
steel gper. Presegure orifices were installed in seven rows perallel to
the plane of symmetry es shown in figure 1. The orifices were distrib-
uted slong the chord on both the upper and lower surfeces from the lead-
ing edge to the 95-percent chord point and were staggered one-quarter inch
on elther side of the station plenes. The locations of the orifices along
the chord at each station are given with tabulated pressure-coefficient
data (tables ITI through XXII).

The model is shown mounted in the wind-tunnel test section in
figure 3(a) with the test-section floor serving as a reflection plane.
The' turntable upon which the model was mounted was connected to the
balaence system. Pressures were measured by means of multiple-tube manom-
eters and were recorded .phatographicaily.

In order to determine the onset and extent of supersonic flow along
the tunnel wall opposite the upper surface of the model, the pressures
were measured at 26 flush orifices in the wind-tunnel test section. The
location of these orifices with respect to the model is shown in ref-
erence 3.

The model was teésted with surface roughness as well as with a
smooth surface. Three configurations of roughness created by a light
sprinkling of nmumber 60 graln carborundum onto a bonding agent were

-investipated. The density of particles in all configurations wes sim-
ilar to that shown in figure 3(b). Two of the configurations hed rough-
ness around the leading edge from 5 percent of the chord on the lower
surface to 4 percent of the chord on the upper surface. In one case the
roughness extended along the entire leading edge, while in the other the
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roughness extended along only the outer 60 percent of the semispan.
The third configuration had & l-inch-wide roughness strlp on the upper
surface only, wlth the forward edge at 10 percent of the chord, and
extending over the outer 60 percent of the semispan.

TESTS

The chordwise distributions of pressure at seven spanwise stations
on the wing were measured simultaneously with the total 1ift, drag, and
pitching moment at Reynolds numbers of k,000,000, 6,000,000, 8,000,000,
12,000,000, and 18,000,000 for & Mach number of 0.25. Similsr measure-
ments were made at Reynolds numbers of 4,000,000, 6,000,000,
and 8,000,000 for & Mach number of 0.60 and at a Reynolds number
of 4,000,000 for Mach pumbers from 0.08 to 0.96. The angle-of-attack
range was varied from -%° to 30° during the low-speed tests, but this
range was reduced at the higher Mach numbers where wind-tunnel power
limitations prevented testing at the higher angles of atteck. At a
Reynolds number of 18,000,000, the capacity of the manometers limited
the measurements to an angle of attack of 16°.

To determine the influence of surface roughness, 1ift, dreg, and
pitching-moment data were obtalned with roughness applied separately et
three different sreas on the wing for Mach numbers from 0.25 to 0.92 at
a Reynolds number of h,OO0,000. Date were also obtained for one con-
figuration of surface roughness at a Mach number of 0.93.

CORRECTIONS TO DATA

Corrections to the data for tunnel-wall interference resulting from
1ift on the model were evaluated by the method of reference T using the
theoretical span loading derived from the charts of reference 5. The

following increments were added to the angle of attack and drag coeffi-
cient:

ACp = 0.0087 Cp2
No corrections were applied to the pitching-mcmenf datsa.

The pressure coefficients and the section coefficients derived
therefrom are presented in this report for values of uncorrected angle

ST
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of attack ay. The relation between the corrected and uncorrected L §
angles of attack is as follows:
a = Oc99 % + lXL . J— __-f-—
The constant 0.99 is the ratic between the geometric angle of attack and
the uncorrected reading of the angle-of-attack counter.
Corrections for the effects of constriction were evaluated by the
method of reference 8. This method, while not asccounting for sweepback
and being strictly applicable only to full-spen models centrally located
in the tunnel, has been used as the best avallable estimate of the con- -—
striction effects. The magnitude of the corrections applled to the -
free-stream Mach number and to the dynasmic pressure is illustrated in
the following table:
Corrected Uncorrected Corrected qo
Mach number Mach mumber Uncorrected a4
0.08 0.080 1.001
.60 599 1.003 e
.80 <797 1.005 E
.90 .891 1.010 g
.92 909 l.012 - e
.9k .925 1.016
.96 -94ko 1.021 e
The following corrections were subtracted from the drag coefficients
to compensate for the forces or the exposed surface of the turntable:
R X 107 M, Cpy
k.0 0.08 0.0630 - -
[ .25  .0030
.80  .0034
«90 .004Q
| .92 .ook2
JI/ 9% .oOMk
6-0 .25 -0032_ ] ) . ~ [ —— -
£.0 - .08 .o028 -
25 .0031
.60  .0031 _ e
12.0 25  .0030 =
18.0 25 .0030
b |

L N
R
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No attempt was made t0 evaluate the additional tares due to possible
interference between the model and the turntable or to compensate for
the tunnel-floor houndery layer which, at the model, had a displacement .
thickness of one-ha.lf inch. The magnitude of these effects is believed
to be small. :

As in the case of the pleane wing, it was assumed that the effects
of meroelasticity on the serodynamic characteristics of the model were
negligible due to its high degree of structural rigidity.

RESULTS AND DISCUSSION

Inasmuch as the aerodynamic characteristica of the plane wing have
been reported in reference 3, the present report is concerned primerily
with an asnalyslas of the data for the cambered and twisted wing. In
order to evaluate the effects of camber snd twist, however, portions of
the force, moment, and presgsure data for the plane wing (as reported in
reference 3) have been included in many of the figures. The results are
discussed separstely with regard to the effects of Reynold.s number, Mach
number, and surface roughness.

The surface pressures on the model, measured for elmost the com-
plete range of Mach numbers at selected angles of attack, sre presented
as pressure coefficients in tabular form. Table ITIT is an index to
these’ data which are presented in tables IV through XXII. A represent-
ative portion of the pressure~distribution data has been presented
graphically in the figures of thie report to facilitate the analyesls of
the force and moment characteristics of the cambered and twisted wing.

Effects of Reynolds Number at Mach Numbers of 0.25 and 0.60

Force and moment characteristics.- The lift, drag, and pitching-
moment characteristics of the cambered and twisted wing and of the piane
wing are presented in figures 4 and 5 for various Reynolds numbers at
constant Mach numbers of 0.25 and 0.60. The 1lift-drag ratios of the
cambered and twisted wing are shown in comparison with those of the plane
wing at Mach numbers of 0.25 snd 0.60 in figure 6. The variations with
the 1ift coefficient squared of the drag due to 1ift for both wings at
these Mach numbers and of the theoretical induced drag coefficilient for
a wing of sspect ratio 3.0 are presented in figure T. '

From figures U and 5 it is seen that at Mach numbers of 0.25 and 0.60
the effects of Reynolds number on the cgmbered and twisted wing were sim-
1lar to, slthough somewhat less than, those on the plane wing. The

SEERICTED
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general effect of increasing Reynolds number wvas to increase slightly
the 1ift coefficient at which the sudden inérease in lift-curve slaope,
longitudinsl atability, and.rate of drag rise occurred. The effect of

camber and twist in delaying to higher 1ift. coefficients the sudden i ==
changes in slope of the 1lift, drag, and pitching-moment curves was sim- -
ilar to the effect of increasing Reynolds number but of considerably

greater magnitude. : w

The lif't-drag ratios shown in figure 6 indicate that the use of

camber and twist resulted in a substantial incresse in the maximm lift- :
drag ratio at Reynolds numbers of 4 5,000,000 and 6,000,000. However, the. oo
maximm lift-drag ratio of the cambered and twisted wing was reduced by s
increasing the Reynolds mumber sbove 6,000,000 in ccntrast to the trend B
shown for the plane wing. For both wings, the maximum lift-drag ratio
occurred at about the design 1ift coefficlent of the cambered and -
twisted wing. Although the meximum lift-drsg ratios of the cambered T
and twlsted wing were lower than those of the plane wing at Reynolds
numbers of 12,000,000 and 18,000,000 for a Mach number of 0.25, the
lift-drag ratios at 1ift coefficients sbove sbout 0.4 were higher.

The drag-due-to—lift data Qf figure T indicate that, at Mach numbers
of 0.25 and 0.60, the use of camber and twist resulted in a considerable B
increase in. the 1ift ccefficient at which the drag rise Indicative of - -
flow separation first occurred on the wing. )

Pressure distribution and section characteristiecs.- The chordwise .
pressure distributions, which may be obtaired from the tabulated pressure =
data in the present report and in reference 3, indicate a similerity in .
the type of flow separation over the cambered and twisted wing and over ' oo
the plane wing. The increase 'in lift-curve slope and longitudinel sta- Cons
bility for both wings resulted from separation and reattachment of the -
flow near the leading edge of the outer sections. However, the effect i
of camber and twlat was to ilncrease considerably the 1ift coefficients _
st which leading-edge flow separation was initiated at the outer sections L
and to reduce the range of 1ift coefficients in which thls separation RS
spread to the immer sections. The effect of increasing Reynolds number T
was to delay to higher 1ift coefficients the onset of leading-edge flow L
separation for both wings. As an illustration of this effect, the - R
chordwlse pressure distributions at three spanwise stations of the cam~ e
bered and twisted wing are presented for Reynolds numbers of 4 000,000
and 12,000,000 in figure 8. A similer effect of Reynolds pumber. wzs
noted for the plane wing in reference 3. Although there is scme indica- e
tion from the pressure data that vortex flow (as described in reference 9)
exigted on the plane wing, there is less evidence of this type of flow
in the pressure data for the cambered and twisted wing.

The section normal-force and section pitchiﬁg-moment characteristics oy
at seven spanwise stations of the cambered and twisted wing are presented _2'

T e
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in figures 9 and 10 for Reynolds numbers of 4,000,000 and 12,000,000 &t
a Mach number of 0.25, and for Reynolds numbers of 4,000,000

and 8,000,000 at a Mach number of 0.60. A comparison of these date
with the corresponding deta for the plene wing reveals a marked similar-
ity in the section normal-force curves of the two wings as well as in
the effects of increasing Reynolds number thereon. At a Reynolds number
of 4,000,000 and a Mach number of 0.25, the maximm velues of section
normal-force coefficient at the outer spanwlse stations of the cambered
and twisted wing were only about 0,05 higher than at corresponding sta-
tions on the plane wing. Moreover, the increase in the maximm section

" normal-force coefficients with increasing Reynolds mmber was approxi-

mately the same for both wings.

The section pitching-moment data of figures 9(b) and 10(b) indicate
that, for most sectioms of the cambered and twisted wing, = lesrge rear-
ward movement of the section center of pressure followed the increase in
section normel-force~curve slope. The same effect can be found in the
center-of-pressure data for the plane wing in reference 3.

In figure 11, the experimental values of span loading coeffi-
clent cpe/Cregy 2t seven spanwise stations of the cambered and twisted
wing are shown in comparison with the theoretical distributions of load-
ing coefficient for wing 1ift coefficients of 0.20, 0.45, and 0.Th.
Experimental dats are presented for Reynolds numbers of i,OO0,000,
12,000,000, and 18,000,000 at a Mach number of 0.25. The agreement
between the experimental and theoretical distributions of loading is
seen to be good at the three 1ift coefficients.

Effects of Mach Number at a Reynolds Number of 4,000,000

Force and moment characteristics.- The aerodynamic characteristics
of the cambered and twisted wing and of the plsne wing at Mach numbers
ranging from 0.08 to 0.96 for a constant Reynolds mmber of 4,000,000
are presented in figure 12. The dotted portions of the curves in this
and the following figures indicate data which may have been affected by
wind-tunnel choking. An explanstion of the criterions used in deter-
mining the liwmits of the unaffected data is given in reference 3. The -
variations with Mach mumber of the 1ift coefficients at constant angle
of attack and of the pitching-moment end drag coefficlents st constant
values of 1ift coefficient are shown in Pigures 13 and 1%. The effects
of compressibility on the 1lift-curve slope and the location of the aero-
dynamic center at zero 1ift are shown in figures 15 and 16, respectively.
In figure 17, the lift-dreg ratios are summerized for both the cambered
and twisted and plane wings.

PEEEEDTEY
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It may be seen from the data of figures 12(a) and 15 that, through-
out the entlre range of Mach numbers, cambering and twisting the wing
had little effect on the slope of the 1ift curves at 1ift coefficients
up to about 0.4. Also, as indicated in figures 12(b) and 16, there was
1ittle change 1n the location of the aerodynamic center, as determined
by the slopes of the plitching-moment curves at low values of 1ift coef-
ficlient, due to cambering and twisting the wing. However, at higher
values of 1l1ft coefficlent the deviations of the 1l1ft and pitching-
moment curves of the cambered and twisted wing from nearly linear varia-
tions were, In general, opposite to those of the plane wing. Whereas
the lift-curve slope of the. plane wing increased and the center of pres-
sure moved rearward at lift coefficients between approximately 0.3
and 0.6, the lift-curve slope of the cembered and twisted wlng decressed
and the center of pressure move&'forward. Moreover, the severity of
these changes in lift-curve slope and center-of-pressure location of the
cambered and twisted wihg increased with increessing Mach number until,
at a Mach number of 0.88, increasing the angle of attack from 7° to 8°
resulted in only & small change in 1ift but csused an abrupt forward
movement of the center of pressure. The angles of attack at which these
changes occurred may be seen to have increased slightly with Mach number.
It will be shown later in the report that these initial deviations of
the 1ift and piltching-moment curves of the cambered and twisted wing
from nearly linear variations were not the result of patrtisl separstion
of the flow over the outer sections; as in: the case of the plane wing, -
but were probably the result of a change in the boundary-layer character-
istics associated with the development of an adverse pressure gradient
at the leading edge.

Following the initial reduction in the lift-curve slope and the —
forward movement of the center of pressure of the cambered and twisted
wing, there was an increase in the lift-curve slope and longitudinal
stability. This increase in lift-curve slope and longitudinal stability
apparently resulted from flow changes similar to those which caused the
initial increase in lift-curve slope and longitudinal stebllity of the
plane wing, nemely, partisl separation.af the flow with reattachment over
the outer’ sections. However, the 1ift coefficients at which these changes
in the slopes of the 1lift and piltching-moment curves occurred were .
from 0.3 to 0.4 higher for the cambered and twisted wing than for the
plane wing. For both wings, the reduction in lift-curve slope and lon-
gitudinal stability prior to the asttainment of maximamm 1ift was the
result of the flow separating completely over the outer secticns.

The effect on the drag of the delay in flow separation resulting
from the use of camber and twist 1s shown in figures 12(c) and 1k. From
figure 1% it can be seen that, for 1ift coefficients of approximetely 0.2
and higher, the drag of the cambered and twisted wing, up to and slightly
beyond the Mach number for drag divergence,l was less than that of the

Ipreg divergence is defined as the point at which (aCD/aMo)cL = 0.10.

P
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Plane wing even though the Mach numbers for drag divergence were
slightly reduced by cember and twist. For 1ift coefficients from 0.2

. to 0.5 the drag coefficiént of the cambered and twisted wing generally
decreased with increasing Mach nuiber up to the Mach mumber at which the
abrupt drag rise began,while the drag coefficient of the pl&ne wing
generally increased.

In figure 17, it may be seen that for Mach numbers from 0.25 to 0.90
the 1ift~drag ratios of the cambered and twisted wing were considersbly
higher then those of the plane wing for lift coefficilents ebove about O.l.
In this range of Mach numbers the maximum 1ift-drag ratlio was lncreased
from 16 to 36 percent through the use of camber and twist. At Mach
numbers of 0.92 and above, the meximm 1ift-drag ratio of the cambered
and twisted wing was reduced to almost that of the plane wing.

Pressure distribution and section chaeracterisgtics.- The remaining
discussion is largely given.to an explanation of the sudden changes in
1ift-curve slope and longitudinal stability of the cambered and twisted
wing. However, a comparison ig Pirst made of severasl isobar diagrams
for both wings in order to illustrate the changes in pressure distribu-
tion that resulted from cambering and twisting the plane wing.

In figure 18, iscbar diasgrams are presented for the upper surface
of the cembered and twisted wing and the plane wing at angles of attack
of 3° and 4°, respectively. At these angles of attack the corresponding
1ift coefficients for the two wings' are approximetely equal, and increase
from about 0.20 at a Mach number of 0.25 to about 0.28 at & Mach number
of 0.92. The most apparent effect of cember and twlst at these 1lift
coefficients is the elimination of peak pressures at the leading edge.
As a consequence, the locus of the minimum pressure points moved con-
siderably rearward. At a Maeh number of 0.92 the probsble location of
the ghock wave (indicated by the highly positive pressure gradient) was
more rearward in the case of the cambered and twisted wing than for the
plane wing. '

As a means of explaining the sudden changes in lift~curve slope
and longitudinal stebility of the cambered and twisted wing, the section
normal-force and pltching-moment charscteristics are presented in
Pigures 19 through 22 for Mach numbers of 0.80, 0.86, 0.90, and 0.92.
Consider, for example, the section data of figure 21 obtalned at a Mach
mumber of 0.90 for which data are presented up to an angle of attack
of 10°, From figures 12(a) and 12(b) it is seen that the sbrupt changes
in the slopes of the 1ift and pitching-moment curves occur between angles
of attack of 7° and 8°. In figure 21(a), it can be seen that up to an
engle of attack of T° only the two outermost sections had sugtained a
significant loss in normal-force-curve slope. The gection pitching-
moment curves of Pfigure 21(b) indicate that up to this angle of attack
only the section at 0.92k bh/2 exhibited a sudden forward movement of

1
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the section cenmter of pressure. However, as the angle of attack was
increased to 89, the three outermost sections showed a loss in normal
force and an abrupt forward movement of the center of pressure. The
magnitude of the reductions in normal-force-curve slope and of the
forward movements of the centers of pressure diminished at sectlions
toward the root. Further increase in the angle of attack to 10° then
resulted in an increase in the section normal-force-curve slopes for all
sections and eilther a rearward movement of the sectlon centers of pres-
sure or a reduction in the rate of forward movement with the greatest
changes occurring at the outer section.

In order to i1llustrate the changes 1n the pressure distribu£ion
accompanying the abrupt reductions in lift-curve slope and longltudinal

stability, the chordwlse distributions of piessure are shown in figure 23

for the angle—of-attadk rangee covering the sbrupt changes in slope of
the curves. An examination of these pressure distributions together
with the section data of figures 10 and 19 through 22 reveals & consist-
ent correlation between the appesrance of leading-edge pressure peaks

at the various sections and the reductions in slope of the section .
normal-force curves. This correlation probably 1s related to the exper-
imental result reported in reference 10 that some NACA 6~serles cambered
airfoils exhibit a reduction in lift-curve slope at the end of the low—

drag range.

The pressure distributions presented in flgure 23 reveal that, at
Mach numbers of 0.60.and 0.80, no pronounced chenges in the flow pat-
tern occurred with the formation ¢f the leading-edgée pressure peaks. At
Mach numbers of 0.86,.0.90, and 0.92, the pressure distributions indicate
that a shock wave existed on the upper surfece. The position of the .
shock wave 1s indlicated to have moved forward suddenly with the develop-
ment_of large adverse pressure gradlents near the leading edge. It may '
be observed that this forwsrd movement diminished toward the roct and
was accompanied, generally, by an increase in the flow _Beparation at
the tralling edge.

The sudden changes 1n the shock-wave position are probsbly asso-
clated with the abrupt forward movement of the polnt of transition from
laminar to turbulemt flow in the boundary layer. In reference 11 it was
reported that the chordwise location of .a shock wave moved considerably
forward when the polnt of transition was artificially positioned at the
leading edge with roughness. If the point of fransition from laminer to
turbulent flow were naturally shifted far forward through the action of
an adverse pregsure gradient, the same resultant effeet on the position
of the shock wave could be expected. This was apparently the case in
the present invesatigatlion. -

Further credence to this explanation of the boundary-layer shock-
wave interaction can be obtained from a consideration of the types of

4
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Dregsure recovery shown in the pressure distributions of Tigure 23. It
has been shown in reference 12 that marked differences in the shock-wave
pattern and in the pressure distribution 1n the reglon of the shock wave

exist between the cases of laminar flow and turbulent flow in the bound-
ary layer lmmedistely ahead of the shock wave. From figure 23, it msay
be noted that the pressure recovery at the outer four stations before
the forward movement of the shock wave occurred was gradual at firast and
then more ebrupt. This type of pressure recovery 1ls generally assocl-
ated with a laminsr houndary layer ashead of the shock wave as is stated
In reference 12. At the more forward position of the shock the pressure
recovery took place more abruptly without a gradual initial compresgsion
and was similer to that assoclated with a turbulent boundsry layer ahead
of the shock wave.

The reduction in the forwerd movement of the shock wave at sections
near the root may have resulted from the boundary layer having been
turbulent in the reglon of the shoek wave at these sections prior to the
formation of adverse pressure gradients at the lesding edge. At the
extreme wing root the boundary layer was probsbly turbulent from the
leading edge at all angles of attack as a result of the spreading onto
the wing of the turbulent boundary layer from the tumnnel floor.

Effecta of Surface Roughness

In order to demonstrate the validity of the corclusions mentioned
in the foregoing mection with regard to the boundasry-layer shock-wave
interaction, the cambered and twisted wing was tested with surface
roughness at and near the leading edge. If the sudden forward movement
of the shock wave were the result of a change from laminsr to turbulent
flow in the boundary layer ahead of the shock wave, it was thought that
fixing the point of tramsition by disturbing the flow in the boundsxry
layer with roughness at or near the leading edge would stabilize the
shock location and eliminate the sbrupt changes of slope of the force
and moment curves. -

The results of tests of three canfiguretions with varying locations
of surface roughness are presented in Pfigure 2k. Two configurations had
roughness around the leading edge from 5 percent of the chord on the
lower surface to U4 percent of the chord on the upper surface, cne along
the entire semispan and one along the outer 60 percent of the semispan.
The -third configuration had a l-inch-wide roughness strip applied to
only the upper surface with the forward edge at 10 percent of the chord
and extending over the outer 60 percent of the semispen. The application .
of roughness to only the outer 60 percent of the semispan in two cases
was based on the pressure distributions which show that the forward shock-
wave movement diminished repidly inboard of 40 percent of the semispan.

cllnuittsas
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From the force and moment data presented in figure 2k 1t is appar-
ent that, in general, the results expected with the use of surface
roughness were obtalned. While there still remained a sudden small
forward movement of the wing center of pressure at some Mach numbers .
with roughness over only the outer 60 percent of the semispan, all trace
of this effect was éliminated with roughness over the entire semispan.
Moréover, at a Mach number of 0.93, roughness over only the outer
60 percent of the semispan wes sufficient to campletely remove the
abrupt changes of slope of the 1lift, drag, and pltching-moment curves.
Roughneass at 10 percent of the chord was apparently only slightly less
effective than roughness at the leading edge.

These results of the use of surface roughness provide verification
of thé explanation of the boundary-leyer-transition phenomena put forth
in the preceding section, but do not necessarily slmulate data obtained
at a hligher Reynolds number.

CONCLUSIONS

An investigation has been made of the effects of secale and compres-
sibility on the aerocdynamic characteristics of a cambered and twisted
wing having the quarter-chord line swept back 45° and an aspect ratio
of 3.0. The results of the tests and a cémparison of the force, moment,
and surface-pressure data wlth those obtained on & plane wing of the
same plan form and thickness distribution indicate the following concliu-
sions:

l. The general effect of camber and twist on the aerodynamic char-
acteristice of the wing was to delay to higher 1ift coefflicients the
onset of flow separation over the outer portions of the wing near the
leading edge and the concomitant effects on the 1ift, drag, and pltching
moment. The primeipal result was a substantial increase in the 1ift-
drag ratios at and above the design 1ift coefficlent of the cambered and
twisted wing at & Reynolds mumber of 4,000,000.

2. 'The general effect of increasing Reynolds number on the cambered
and twisted wing at Mach numbers of 0.25 and 0.60 was to increase
glightly the 1lift. coefflcient at which the sudden increase in lift-curve
slope, longitudinal stability, and rate of drag rise occurred. Increas-
ing the Reynolds mmber above 6,000,000 at a Mach number of 0.25 resulted
in a reductior in the maximum lift-drag ratio of the cambered and twisted
wing and an increase in the meximm 1ift-drag ratio of the plane wing.

3. At a Mach number of 0.25; the maximum values of section normal~
force coefficient at the outer sections were only slightly increased by

WD,
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cember. These meximm wvalunes were found to increase approximately the

-same ‘amount wlth Reynolds number for both wilngs.

4, At e Reynolds mumber of 4,000,000, increasing the Mach number
et low 1lift coefficients resulted in approximately the ssme increases
in lift-curve slope and longltudinal stability for both wings. However,
the maximum lift-drag ratios of the cambered and twisted wing were
from 16 to 36 percent higher than those of the plane wing for Mach nmum-—
bers up to 0.90. The Mach numbers for drag divergence were slightly
reduced 'by camber and twist at 1ift coefficients up to 0.5.

5. Prior to the initiation of flow separation on the cambered and
twisted wing at the lower Mach numbers, there were gradual reductions
in the lift-curve: slopes and longitudinal stability. The severity of-
these changes lncreased with Mach number, becoming abrupt at Mach numbers
of 0.88 and above.

6. There was found.to be a consistent correlation between the
appearance of the leading-edge pressure peaks at the various sections
of the cambered and twisted wing and the reduction in section normal-
force-curve slope and forward movement of the section centers of pres-
sure. At the higher Mach numbers the pressure distributions indicated
that there was an abrupt forward shift in the locatlion of the shock wave
at the outer sections assoclated with the formation of the sdverse pres-
sure gradient at the leading edge.

T. The use of surface roughness along the leading edge to fix the
point of transition from lsminar to turbulent flow in the boundary layer
was effectlve in eliminating the sudden changes of slope of the force
and moment curves at the higher Mach numbers.

Ames Aeronsutical Leboratory
Naetional Advisory Commitiee for Aeronautics
Moffett Field, Calif.
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TABLE T.- COORDINATES FOR THE NACA 64ALk10 ATRFOII, SECTION

[A11 dimensions in percent of chord]

Upper surface Lower surface -

Station { Ordinate | Station | Ordinste

0 0 o] o]
-350 -902 .650 -.678
5821 1.1i12 .918 -.796

1.059 | l.451 1.441 -.969

2.2761 2.095 2.72k | -1.251

L.Tho | 3.03k 5.25L | -1.592

T.239.1 3.766 T.761 i -1.820

9.737 | 4.380 10.263 | -1.996
1h.7H8 | 5.366 15.252 | -2.2hk
19.770 | 6.126 20.230 | -2.406
24,800 } 6.705 25.200 | -2.499
29.83% | 7.131 30.166 | -2.537
34.871 | T.41k 35.129 ;| -2.518
39.910 }| T7.552 ° ho.090 | -2.436
Ye.950 | 7.522 45.050 } -2.266
; 49.989 | T.3h4k 50.011 | -2.02k

55.025 | T.0ko 54.975 | -1.T736

60.057 | 6.624 59.943 | -1.418

65.085 | 6.106 6k.915 | -1.086

T0.108 | 5.490 69.892 -.T760

T5.126 | 4.780 Th.8Th -.160

80.151 | 3.967 79.849 -.229

85.148 | 3.018 . 84.852 -.132

90.104 | 2.038 89.896f -.076

95.053 | 1.028 ol .okt -.0u8
100.002 .021 99.998 -.021

L. B. radius: 0.687
T. E. radius: 0.023
Silope of radius through L. E.: 0.190

MR
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TO THE PLANE OF SYMMETRY

[A11 dimensions in percent of chordl

NACA RM A52D22.

TABLE II.~ COURDINATES FCOR SECTIONS PARALLEL

Upper surface Lower surface
Station | Ordinate | Station | Ordinate
0 0 ' 0 o]
b2 156 .820 -.567
T34 .931 1.157 -.665
1.33% | 1.213 1.814 -.809
2.859 | 1.746 3.7 | -1.041
5.926 | 2.512 6.54 | -1.316
8.975 | 3.097 9.610 | -1.495
11.995 | 3.580 12.626 | -1.629
17.937 | L.329 18.526 | -1.808
23.743 | 4.881° 24,266 | ~-1.914
29.412 | 5.275 29.857 | -1.96k4
34.947 | 5.542 35.308 | -=1.970
k0.351 | 5.692" 4o.625 | -1.932
45,628 | 5.728 - 45,814 | -1.847
50.7T79 | 5.637 50.881 | -1.697
55.809 | 5.440 55.832 | -1.499
60.720 | 5.154 60.672 | -1.271
65.514 | 4.79k 65.4%07 | -1.026
70.196 | %.369 |'To0.0k0 | -,778
Th.768 | 3.885 Th.575 -.538
79.236°| 3.345 79.014 -.322
83.612 | 2.745 83.351 -.158
87.869 | 2.066 87.620 -.091
92.002 | 1.380 91.831 -.052
96 .0kl .690 95.958 -.032
100.002 " .01k 99.998 -.01k
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TABLE Iil.~ INDEX OF TABULATED FRESSURE COEFFICIENTS

Table No.| R X 1078 | Mo a, range
Iv k.o 0.25 | -2° to 26°
v ' .
" F I 3 B
VII .80 | -2° to 17°
VIII . .83 | -2° to 15°
IX _ .86 | -2° %o 13°
X .88 | -2° to 12°
XT .90 | =2° to 10° :
XIT .92 [8-20 $0.7° (8° to 10°)
XIIT - _ .93 | =29 to 5° (6° to 99)
XIV 94 | -20 to 39 (4° %o 59)
v .95 | =29 t0 1°9(2° to T9)
XV - ¥ .96 | Q° (=29, 1° to 5°)
XVII 6.0 .25 | -20 to 260
XVIII 6.0 .60 | =29 to 24°
XIX 8.0 25| 29 o 26°
XX 8.0 .60 -22 to 1&2
I 12.0 251 29 to 2 .
XXIT 18.0 |- .25} -2° to 16° _‘t@- :

@parentheses indicate angles of attack for which
the pressure data may have been Influenced by
model-tunnel-wall shock-wave interasction.
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TABLE IV.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE .
STATTONS OF THE WING. M,, 0.25; R, 4,000,000 _
(a) ay, -2°, 0°, 2°, 4°, &° »

Spanwise
stetion
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TABLE IV.- CONTINUED
(a) Concluded

Upper surface Lower surtace

Spenwise | Percent [ e of ettack . Te of abtack

statlon

g
&
[=]

&

20 e & = | o | 20 50

0.707 v/f2

.29 12 -.06 -.28 -.53 -.61 =37 -.13
~.13 -.30 -.hg -6 27 -12

11 -01 ] -1k -.29 =45 -.38 -2 =11

O -.0T -.18 -0 -.h3 -.29 -19 -.09 o}
-02 -11 - -3 -Jn -2k -.16 -.08
-.22 -3 -.ho -.22 -.15 -.08
-.09 -.16 -2k -.32 -.39 =20 - 1k -.08
-1 -.19 -.26 -.33 -.39 -.18 -.13 -.08
-.27 -.33 -.38 -.15 -.12 -.08
-.16 -.22 -.28 -.33 -.38 -1k =10 =06
-7 -.23 -.28 -.33 -.36 -.I11 -.08 -.05
-.2h -.28 -.29 -.05 -.03 -0l 0
=13 =16 -.18 -.20 -.23 o 0L .02
=09 -2 ~.13 -.15 -1k .05 .05 o7
-.02 -.02 -.02 .08 .08 .09

la:q-.F'I"Q

QooOoowum
-
[¥]
[~
.
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w

8]—‘

\n
N
o0
1

.

o

A%

!
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o ] ]
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-0.59 0.12 0.k2 0.38 -¢.ol - - I - - - - -
.38 28 .03 -25 ~-.6h -1.38 -0.57 -0.18 0.12

0% .0k Ol Ok .Ob - - = - - - - - -

0.831 b/2 .

. .07 -.20 -.59 -1.36 -.19 -.23
27 A3 -.0k -.25 -.hg -.65 -39 -.17
Phivg N1 -.10 27 -.h8 =18 -.29 -k 0
11 (o] -.13 -.27 -.h3 -.39 -.25 -.12
-17 -.28 -.ho -3 -.20 =11
-.01 -.J10 -.20 -3 -1 -.26 =17 -.09
-.05 -.13 -2 -.30 -.38 -.22 -.15 -.09
.23 -:30 =37 -.19 -.13 -.08
-1l -17 .24 -.30 -.36 27 =12 -.08
-.26 -3 -.36 -1k -.10 -.a7
-.16 -.21 -.26 -3 -.35 -2 -.09 -.06
-26 -3 -.33 -.09 =07 -.0%
-.16 -.19 -.23 -25 -:28 -0k -.03 -.01
-.13 =15 -.16 -.20 -.21 .OL .02 .03
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R
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g d s .
HRRESSE S
bREhEEER S5

58§38

bh oo
o

a

L
L3
:

8

8

8

Lg ik o7 oo c-- ] ---] ---

0.92k b/f2

BGEarre
OPOOW
&
|
BRELBE

d
&
.l
o]
L]

-1 -.15 -2 -26 | - -.32 =15 -.12 -.08

obobboo
P
Z'*s
[
J
L]
@
&
)

-a5 -.18 -.23 -27 -.30 -.10 -7 -.06
28

32AEEYSY

-.15 -.18 .q2 .03 .02
=07 --g’f 5.09 -.10 -l 0T .08 Hei

3883
OIQIOOQO
B
R
]

&

l"tm



e RENIRICTEDY NACA RM A52D22

TABLE IV.- CONTINUED
(v) oy, 8%, 10°, 12°, 149, 16

"m - . -l---- 5= Tt L ' RS E -
Ll & . N 1 Jowar aca .
Spanwise | Percen * | g = . - o
. g By & . .
gtation ‘°“°‘° [ 0° 1221 a8 € | 1o 12° pY 1 S
b.086 v/2] ' 0 ao7| <. | 07| 1.3 R R
1.5 - -.T6 - -L.1T 0.% [ %Y 0.9 o 0.5
ko - =157 ~T2{ - . .35 2 -4
7.0 ~37 - -.60 -T2 =1 29 35 i g
10,0 536 PN -5 -6k .18 o .32 . b3 P
15.0 -3, ~h3 -.50 ~58 .16 .22 2 .33 ¥ A
20.0 -.36 -h3 -.!':2 -.56 .1k .20 25 .0 3
a25.0 ~i35 -hL. - -5 .12 Iy .23 a7 .53
0.0 ~.35 ERY -.h6 -.51 .11 .16 .21 .25 W
35.0 -.36 - -h3 -.g 09 .1k .19 R .29 .
ka.0 ~.38 -h2 -4 - .ob 12 .18 22 21 -
5.0 -3 -2 LR, ] -0y .07 a2 ] 20 25 e
50.0 =37 -.hL - -t R Q1 15 .19 .23
60.0 -3 - -.h0 - .08 2 .13 19 28
70.0 -.28 -3 -.32 -3k .08 11 W1k . .21 i
8o.0 -1 2l - -23 ik .13 16 . .22 o
90.0 ~06 -.06 -0T + -7 B 1) A1 .13 .1k AT oL -
95.0 0 o 201 fF . 210 A1 +13 1k L St
0.195 vf2| o -2y =, 50 -1.7T0 -2.69 --- [ - - - - - .- e
1.5 76 .23 | -L.U -1.6% .39 . A8 N7 2 o
h.o -58 -8 | -l.00 | -lL.23 .30 .30 R R 2
T.0" -5 -85 -.82 -.58 . .3 .38 . . -
Jlg.o - AT -.ge; -‘E ~85 i.g .27 23; g :6
.0 - - - - . 23 . . RS
20.0 -hk -z -.60 - .1k 20 26 W3 .37 .
25.0 ~AL - ~55 ~62 12 AT 23 29 H
0.0 - ~ohT -5 -.59 T} .15 21 .26 .32
35.0 -kl ER 11 -5 5T .09 o1k .19 . .29
k0.0 Rty b6 -.5% - 54 . .13 AT 22 .27
45.0 -ho | -uhh -.h8 P, a7 a2 a6 20 3
0.0 -39 -2 -.A6 -9 K A0 .1h 19 .a3
60.0 -.33 -.36 -3 - R a1 a5 .18 -]
70.0 - ~28 -.29 -3 09 12 a5 .18 .21
80.0. -.16 ~1T -18 - <21 .13 .15 .18 «20
0.0 =03 -.03 -.03 =Gk -.96 .10 .12 .13 W15 A7
5.0 01 03] .0 200 R 10 211 £12 <13
o.32vfd o | -3 k| €5 | 3.8 | 557 EIEE IR [y pvpeihy gy
L.% 116 L.08f 2,63 ] AT | -3.73 S b3 Jo .32 a7
ko | -1 2 2.¥| a6 | 1. .32 .9 M &7 &7
7.0 -.66 -.85 -1.0% -1 k2 -1.%0 .33 .39 . . —_
10.0 =57 -T3 =90 [ -l -1.28 a 28 33 oAl B _
1%.0 - -6 -t -0 | o7 a7 23 B .35 R .
20.0 -.% -.61 -7 -8 B, .1k 2L R i .37
25.0 - -.5F -.65 -.T3 -.85 T .18 23 .28 .33
0.0 -6 -.53 ~50 -.68 -7 10 .19 20 25 .3 T T
.0 A5 -.52 - ~.63 -.TL 09 B .14 .23 .28 . .
k0.0 - -9 - -5 -.66 07, .12 16 .20 23
5.0 -.h3 47 -5 -5 -.61 .06 Jd1 L +19 23
50.0 - - -.AT -.%0 -5 .05 A0 .1 B .21
60.0 -3 -¥% . -y9]|. -3 -.k3 .aT .10 .1 26 20
gg.o =25 =27 =47 -.26 -3 .08 .10 .13 A . R
.0 - -3 -.1% -5 -.1lg .19 .12 .13 a5 AT
90.6 ~02 -2 -.03 -0 -09 .09 o 12 1z a3
1] Q% 4 .02 20 zaQl =s08 .09 10 =10 09 e e am
b.sssv/d o -9 |.1.83 | 3.2 | -B86 [ 370 DTN R R R
1.5 -1.09 | -1.83 | .28 | 2.8y | 2. b2 R] .36 .23 .18
k.o ~:80 -1.20 | -l.h3 | -1.77 w.R .38 R A7 . o7
7.0 -.69 -9 -1.1k -1.38 -L. 70 . -3 . N .
10.0 - -1 =97 | -7 | 1. 22 .29 % REt . .
15.0 -5 - - - -1.23 W17 2h .3 . . Y
20.0 -.59 -6k -.75 ~86 | -1 a5 LaL 2T -] .36
,25.0 ~chg - -.68 T -8 .12 1B .23 28 -]
30.0 -7 -5 -62 [ -0 -~T5 RIY 16 W21 .23 <30
35.0 - - -3 -5 -.Ta .03 1k .19 .23 .27
k0.0 ~h5 -4 56 -.6L -Bh a7 .12 . 20 o2
k5.0 -h3 - 47 LN N BN, , | -.58 +O7 .10 1Y 18 22
50,0 -0l .25 - W 50 - 06 .09 .1k . .19
60.0 -.33 -.37 - -.38 - o7 .09 a2 2% JAT o
70.0 -2k | -25 | -85 | .25 ) 28 .08 .10 22 1k 23
8.0 1k -.1h -3 -1k ~17T .10 AL 13 1k .1k -
90.0 -02 -.02 -.03- -.08 -.0f .09 | .30 .10 10 0%
95.0 . .02 o0l ~.05 10 1o .09 .08 07

S5
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A TABLE IV.- CONTINUED
. () Conecluded
4
a Lower surface
Spanvise | Fercent MM e of attack
stetion | chord il 10° 12° 1 160 & 10 120 o 160
0.70T bf2] O -0.86 | -2.06 -3.66 -5.60 -3.96 --- -~ - --- --- - - -
1.5 -L.28 -L.k3 -2.08 £2.69 -2.81 g.12° ok 0.32 0.15 0.09
%0 -.82 1,15 -1.kg -1.85 2.07 .32 o bl Sl .
7.0 -7 -9 -1.19 =11 -1.78 .26 .33 .39 oAk e
10.0 -63 -.81 .01 | .21 -1.h3 .2 .29 .35 gﬁ .
15.0 - -.70 -85 -1.00 -1.18 .16 .23 .29 . .39
20.0 -.53 -6k =75 =87 -.96 .13 .19 25 .30 .
25.0 ~.lg -.59 -.68 -.78 -.8% .10 .16 21 25 .29
30.0 =18 -.55 -.63 -0 -.T3 .08 .1k .18 22 25
35.0 -~ -.52 .50 -.65 -.65 .07 .10 15 19 22
ho.o ~ -.kg -5 -.58 =57 .05 .09 .13 .16 .19
15.0 ~.k3 =T -.51 - ~.52 .o .07 11 o1k AT
50.0 -0 -y -h6 -7 ~ b5 .ok .07 .09 13 1k
€0.0 -3 -.3% -.35 -3k ~.35 Ok .06 .09 .10 A2
T70.0 24 -2k -.23 -21 -.25 .06 .07 .08 .09 0%
80.0 -1k -1k -.12 =11 -.20 .08 .08 .09 .08 .09
90,0 -.02 -.01 02 -.08 -1k .09 .08 .07 05 .Ob
95.0 .0k .03 0 -.05 1] - .- - - R
0.83 vf2| © -.69 ~1.87 | -3.45§ -k.89 -3.70 e | =] -~ -] -
1.5 1.28 -1.52 -1.93 2,58 -2.09 RSR Ji2 .32 .15 .1k
k.0 =17 «1.0T .1 =L.Th -1.83 .3 .39 A2 . A5
7.0 -.67 -.89 | -1.13] 4.3 | -1.73 22 .31 .37 Sz 45
10,0 . -.60 -.T78 -.97 -1.16 -L.45 .18 .26 .3 3T .
1%.0 -.53 -67 -.a1L ~94 -1.29 .13 .20 26 3L .34
- 20,0 -50 -.62 -T2 ~-.83 -1.0k .10 15 .21 25 .28
25.0 =h7 -.56 -.65 ~.T3 -.92 07 12 17 21 -2k
0.0 -h5 B -] -.60 ~.65 -.18 .05 09 .13 A7 «20
35.0 -li3 -.hg -.55 -.;z -.70 .03 .07 .10 o1k W17
- Lo.o -k2 -7 =5 - -.60 .02 .05 07 .10 .13
L5.0 -ko -k -8 by -5k 0L .04 .06 .08 11
50.0 -.37 =-.h0 -.k3 - bk -.k6 Ol .03 Ok 06 .08
60,0 B o) ~.32 -.33 -3 -.36 .02 .03 .03 .05 .06
T0.0 -2 -.23 -.23 -21 =27 .03 .03 .03 .03 0k
80.0 -1k -1k -.13 -2 .23 .06 .05 .Ob .ol Ol
0.0 -02 -.03 -~ 05 -.09 -.19 .06 .05 .03 <Ol o
$5.0 03 02 =02 -.0T -.16 .07 03 .02 0L -.0k
0.2k bfd O -.05 -.80 -1.90 -3.27 -1.48 mem] mem| mae=] -~ - - -
.3 -L.05 -1.58 -1.78 2.38 “L.h4 .38 k) .32 .16 24
k.o -.66 -.93 -l.24 154 -1.3L - - - - - cme | e= -
T.0 -.58 -.78 -1.00 ~1.22 -1.27 .18 25 .31 *35 .35
10.0 -5 -.68 -.83 ~1.00 -1.13 .11 .19 .23 .29 29
15.0 -b7 -.58 -.T0 -.82 -1.03 .06 AT 16 20 22
20.0 -k2 -5 -.61 =71 -85 0L 05 .08 JL .13
25.0 -0 -8 =56 -.6h -.76 Q .03 .05 .08 1]
30.0 -.38 _n -5 =57 -.65 -.03 -.0L .01 02 Ok
35.0 -.37 -.h2 -.A3 =53 -.60 ~.03 =01 -.02 0L 03
k0.0 -35 - b6 -9 -.56 ~.05 -.0h -0k ~03 ~OL
15.0 -35 -39 =Bk -b7 -.53 ~.0% -.04 -.03 -.03 -.01
5.0 32 -.37 -k -3 -52 ~.0h -.05 -.06 -.06 ~.03
60.0 -27 ~30 -.33 -3k -6 -.03 -0k -.0k -.06 -.03
T0.0 -21 -2k -.28 -.28 -.h8 -.03 -.Cl -.06 =07 ~.0k
- 80.0 -.16 -.18 -.22 -.21 -3 .01 -.01 -.03 -.05 ~.03
90.0 -.09 -1 =15 ~.26 -1 .0L -.0L -0k -.08 ~.06
93,0 =02 05 -3 =2k -36 -03 o] = -.08 ~.11
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NACA RM A52D22

PIRETCTIN:,

TABLE IV.- CONCLUDED

(c) Concluded

27

Upper surface Lower surface
39;:3:9 Percent Angle of attack Angle of abtack
s 18° - ° b 22® 2k%- 26° 18° | 2% | o 25° 26°
o.70Tvf2l © -1.22 ~1.0k -0.52 -0.86 0.81 -~ - I B B ---
1.5 -1.15 -1.01 -89 -.83 -.T9 O.h1 0.29 0.28 0.28 0.2k
ko -1.10 -97 -.86 - -7 .50 g g A9 .
T.0 -1,08 -.96 -.85 - -.80 -.76 .ho It .50 50 1
10.0 -1,0k -.93 -.82 -.80 - Th k5 s 56 b8 Ao
15.0 -1.02 -.91 -.81 -.TT -.73 .39 i R ke 45
20,0 ~.97 -.87 -.T8 -.Th -.TL .35 .36 .37 .39 ML
25.0 ~95 -.86 -TT -.T3 -TL .31 .32 32 .3k .36
3.0 ~.92 -.83 =15 -.TL -.69 26 .28 .28 <30 .31
35.0 -9l -.83 -5 -T2 - .23 .2h .2k 26 .
k0.0 -.88 -.82 ~.Th -7l -.68 .19 .20 21 21 .23
L5.0 ~.88 -.82 -75 -.72 -.69 .18 .17 W17 .18 «20
50.0 -84 ~.80 -7k -T -.69 1k 15 .16 A5 .16
60.0 ~ ~.79 -7 - Th -.TL -.T0 W11 09 .09 .09 .10
TO.0 -.69 -.T1 -.69 -.68 -.67 .07 .05 .03 .03 Ol
80.0 -.60 -.65 -.65 -.64 -.63 .03 o] 1 =02 [ ~.0L
9.0 -2 =57 -.58 - -.57 -.05 -.10 -.12 -12 -11
95,0 = U7 -.53 =56 =55 =55 - = = ~—— e =) - - - -
0.831 bf o -9k -8 -T2 -.6T -.6h - - e --- --- - -
1.5 -.91 -.8 -7l -.66 -.62 =33 3 .3 .29 a8
k.o -.87 =TT -.68 -.64 -.60 RS R ¢ Ry AT AT
T-0 -.86 -.76 -.68 -.64 -.60 i3 R A5 L6 .
10.0 -.83 -T3 | .65 -.62 -.59 .39 NN A2 M3 .55
15.0 -8 -T2 - -.61 -.59 .35 .35 .36 50
20.0 -:78 -.68 -.62 -.59 -.57 27 s} .30 .32 -3k
25.0 -.T8 -.68 .61 -.59 -.57 2k .26 .26 . .30
.0 =.Th -.66 | =-.60 =57 -e .19 21 .21 .23 .25
35.0 =73 -.66_ -.60 =57 - 15 17 .18 .19 .21
Lo.o -.T0 -6k ~59 =57 =55 .12 .13 .13 15 .
L5.0 -.T0 -.6h -.60 -.58 -.5T .09 .10 W10 kN .13
50.0 -.56 -.63 ~59 -.57 - .06 .07 07 .08 .09
60.0 -.63 -.62 ~.60 -.58 -.58 .03 .03 .03 Ok .Oh
70.0 -.57 -.59 -.58 -57 -.55 -.01 -.02 -.02 -.01 o
80.0 -.5h -7 ~56 -5 -.53 ~.03 -0 -.05 ~06 -0k
. 90.0 -.50 -.51 -.50 -.kg -.lg -1 -.12 -.13 -.13 -.13
_95.0 -.h8 -.hg ~.ho -.h8 =7 ~.20 -.21 -.21 -2 -.2L
0.92k bfo| 0. -.Th -.68 -.63 -.62 -.6h - --- --- - == ---
1.5 -.T1 -.62 -55 -.52 -.50 3L .31 .3 .28 26
k.0 -Th -.62 -.53 -.51 - - - - -—-- --- - - ---
7.0 —Th -.& -.53 -5 -.50 235 36 .3T. .38 -39
10.0 -Th =57 -.50 - -. .28 .0 3L .32 .33
15.0 -T3 -.57 -.50 -.kg - 21 .23 2L .26 .28
20.0 -.68 -.55 -.hg -.48 -.18 .13 a5 .16 A7 .29
25.0 -.65 - -.lg -.18 -.18 a1 12 .13 <14 .15
30.0 -.59 -.51 -7 -br -.18 .ok .06 0T .08 .09
35.0 -.56 -.kg -.hT -h7 -.48 .03 .05 .05 .06 .07
Lo.o =50 -.h6 -.u5 -.46 -7 -.aL o] .0L »01 .02
43.0 -.18 -6 -5 -6 -8 -.01 o -.01 o] .01
50.0 -l -4k B 11 -.45 -k7 -.0h -.03 -.03 -.0k -0
60.0 -.h3 =15 -.h5 =45 ~b7 -.0h -0k -.06 -.05 -.0h
T0.0 ER 41 -l -k =l -.ks -.0T -.08 ~.08 - -.08
8.0 -.h2 -Jlg -.% -.:3 -.:h -.07 -.07 -.08 -.08 -.08
.0 -. - - - -~ -.11 -l ~.1 -1 -l
gg.o -Jﬁ N 5 N =10 =39 N =18 -.13 ~.18. —.J.g -.13
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TARLE V.- PRESSURE CGEFFICIENTS AT SEVEN SPANWISE -
STATTONS OF THE WING. Mo, 0.%0; R, 14,000,000 : =
(a) au, -2°, 0°, 2° 40, €° L

Bpacwise | Pexcent _Uppex surface . - E
station = g o
086 b2
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3
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28
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TABILE V.- CONTINUED
(a) Concluded

Spenwise
station

:

0. 70T b/2

BGharro
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0000000 QCOO0O0QOO0OOM
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-1l.42
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0.531 b/2
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TABLE V.- CONTINUED
() oy, 8°, 10°, 12°, 14°, 16°

RACA RM AS2122

= ===t = e — 20 e E = k= _—
- L MS‘—,M - e ..
Spanwvise| Farcent _% Al - ¥ of attack .
soation | chord |7 T 1g 32° 14° & ad® o0 | e [ ef
0,086 .b/2 Q 013 | ~ =+ [ =07 -1.25 =1.98 b e B
1.5 ~hg | -m e | e | azas 1.kt 0.3 | --- o.@ LX) 0.5k
(%] L - I R -T2 -0 -Lag . 28] .- . ] <53 -
7.0 37| -~ - -.6L ~.73 -.68 [ .35 A2 A7
16.0 36| - - - -59 -.67 -T9 A8 - - - .32 .38 bk
15.0 35| - == -3 -.61 - A5 | e e 29 .3 .39
20.0 -36| -~ - -.50 -5 -.68 [ L 26 31 36
25.0 -] --- ~-.48 -5 -6 a2 --- F-x] .28 .33
30.0 37| - - - b7 -5 -.63 a1 --- .22 26 .31
35.0 3| - o | -7 -.5h ~61 .09 --- 19 .2h .29
k0.0 —Bo| - - - -8 -5k =61 <08 - .18 22 27 -—
45.0 -l -- - -.48 o5k -.50 OF | == .16 21 25
50.0 ~38 ] -- - -5 - -7 05| - - - 15 .19 .23
60.0 -36] -~ - ~obl -6 -'ﬁ o081 - - .5 .19 22 :
0.0 -2 | -- - -.33 =37 - Qo9 ---] a8 .18 21 =
8o0.0 - | -~ -.23 -26 -.29. a1 --- .16 a9 a1 -
9.0 F20- % -.08 ~.08 ERES A0 f - - - k .19 A7
9%5.0 L) --=-] 0 -.a -2 09 - - - .11 .13 .3k _
0.195 b/; 0 221 080 [ -1 | =208 -3.T0 e R R N e
1.5 =15 ~1.23 | -1.36 | -1.% .61 ) 0.h5 50 ) ]
k.0 =60 [ -.78 | -1.00 | -1.25 -1.58 .30 38 b .50 «53
T.0 - | -.67 -.83 | -l.c@ -i.2k .23 .31 <38 bk .50
10,0 = k7 -.60 -9 -.89 -1.06 .20 27 +3h ho 46
15.0 451 -5 -5 .| -7 -.90 .16 .23 .30 .36 Ry
20.0° | A5 .53 -2 -7 -.0e b £0 .26 32 .37
25.0 -3 -.Eg -57 -.66 .75 hST-3 A7 .23 28 .3k
30.0 =43 - =55 -.53 -T2 11 16 21 26 .3l
Eg.o -3 -8 -.53 -.60 -.59 .09 1 .19 «2h 30 -

0 -3 [ .48 -.53 -8 -.67 .08 .12 .18 .22 26 [
k5.0 -2 [ AT ~51 -.56 -.60 .07 11 T 2 25 -
50.0 -0 .45 ~-.k8 -.Eg - 06 20 1Y .18 .22 *
60.0 -.35| -.38 - i -.50 .08 W11 oI5 .18 21 -
T0.0 L=y B R—-{ -3 -3k S .09 .12 .18 .17 20
8a.0 -k | - E->) -2l -a3 21 W13 a6 W27 .20 L
90,0 =03 -0k -05 07 -.11 10 a1 .13 .1k 16 -
9%.0 3] - .0 .02 [:) -0k .09 .10 211 .12 .12 R

o382 b/ o I EEBEERELR -2.71 L R R B =
Le5 | =lolT | -1.23 | -1.98 | -1.5h -1r.78 -3 b A3 .39 <34 .
4.0 -.3 ~l.o2 | -1.32 | -1.69 -1.53 .32 .35 55 RY:] Jdg
T.0 -. =87 [ -1.08 | -1.% 1,5 2k <] .39 E 4B
10.0 -5 | -T5 =93 | -1.2% ~1.36 21 .29 .3 b1 b5
15.0 -5 | -.6T -8 )02 -1.2% AT -2k 30 .36 ho
20.0 55| -.63 -8 -.89 ~1.07 .1k .21 &7 -] 37 .
25.0 -.E-g -5 -.68 -0 -.96 a2 .18 .23 .28 .33
30.0 - -5 -5 -2 -.86 .10 .16 21 25 .30
35.0 b7 =53 -.60 .68 -.T8 09 a3 <19 .23 27
40.0 - -.E; ~56. -.63 -7 .08 .2 AT .20 2%
5.0 -3 [ - -.Eg - 85 a7 L1 lg a8 «£23
0.0 -2 | s - - -25 05 09 . o7 .20
60.0 =35 | '-37 | -3 - -7 o7 .10 .13 26 .19
70.0 =25 | .28 -8 | =30 ~.35 08 W11 J2 a5 17
80.0 16 | =3 -6 -1 -B% a0 .12 «1h .15 .16 -
90.0 - | =-.03 -0k -5 -3k .10 .10 a1 A1 J2
5.0 | .93 [ o - 02 -.0f N 109 109 a 08 _ e
G555 b Q =73 | -1.T3 | -2.386 | -2.07 -2.25 e - e e |- -
i.s -1.§. -1.62 -2? -1.63 ~1.57 a3 hhg % i’{ .3

) - -1.1 -1, -I. -1.73 .13 . - A7 . -
T.0 =TL | «9% |-1.k0 3. -L.72 26 .34 —.ho b ﬁ -
10.0 =6k | -8R {-1.09 {-1.30 -1.60 22 29 .36 o B
19.0 -8 | -.T1 -85 |-1.19 -1.7%9 .18 =2h .31 .35 ko
20.0 -5 | -2 -7 |-1.0 -1..38 a5 21 27 .31 .36
25.0 -'ﬁ -.61 -.5G =50 | -L-27 .12 14 .23 27 .32
30.0 - 57 - | -.63 =TT [ =307 W 16 21 2k 29

5.0 -.kg 55 -5 -5 L3 .09 .13 .18 22 25

K] -7 -.?z - -.63 80 N Q1 .15 .19 23 [
L5.0 5 [ ko _'ﬁ -5T _-.2 . .06 .10 o1k AT .20 o
50.0 h2 [ -.h6 - - I .06 .09 . 12 .15 .18 ~ =
60,0 . -35 -7 -.h1 =il o 09 11 51 16
70.0 ‘=29 -5 -.30 -.3% «08 .09 1 12 .13
80.0 -.1k -.& -.20 "ﬂ .10 A1 W1 .12 g .
90.0 ~.0h -.0h -.10 - .09 .09 .09 09 .

95.0 .01 o -5 -1 .10 .09 8 7 06
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TABLE V.- CONTINUED
(b) Concluded .

31

Spanwise

i
;
:

etation 8% 10° 12° 1%° 169 g° 10° 129 140 16°

Q. v/2|” —0.8: -1. 1. Th | -1.T5 -1.65 --- -- --- --- ---
TOT b/ 3 Eg e

0.52 0.42 0.39 0.35 0.31
ko b, 18

e e s .
QOOO\W
J
=
=
]
.
L
.
&
g
&
I
4
.
N
A |
o
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=
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BREESERBEEarp o
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5550506006505
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e
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o
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&
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=

0.92 b/2 =% | =13 | .03 | -1.30 —T2 N R R N N

-6 | -.97 -1.36 | -1.31 -.81 e I B B I

BEBEE 10| SR EIRAEEUERBEE o[B8 8

-39 | -.b6 -.50 -55 -.60 -.02 -.01 6] .02 .03

-.33 -.38 -.38 -2 ~.16 -05 -.06 -.06 -.0h -0k
cem |- - —em |- - -.03 -.05 .05 - Ol -.05
O T I I --- -.02 -.05 =05 -.05 -i06

-.16 -.20 -22 -.33 -.38 a1l -.0L -2 -2 =05

-.08 -.10 -.21 -.34 -.36 .02 -.0L -.03 -.0f =09

-.0L - 05 -.15 -.28 -.36 O 0 -0k -.08 .15
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TABLE V.- CONTINUED . . = E
(c) aqy, 18°, 20°, 22°, 24°, 26 .

Spenwise | Percent e a -
station chord B I 4290 3 Eo 2& 18° o _20 240
0.086 v/2 o =T | - - - -~ - - [--h.T3 -5.13 e .
1.3 | ~L.85 © -« - .- ] 28 2.7 . 03 | === | === 0.48 0T
ko | «2029 | --- | --- | a0k 2.25 A aee] - .67 .70
1.0 “l.@@ | == = - = | -1.61 -1.85 .gg --- - 55 .68
10.0 “.g0 | =« = - -~ ] =1.33 -1.60 . .- --- .63 .66
1.0 ~80 | -~ - = | ~L09 -1.24% [ 2 I A7 60 e
20.0 -6 - == - | Lo -1.10 L 23 a7 I
25.0 T e B I o -.98 B R g AT -
30.0 b9 | -~ - - o2 -5 36 - - | ~a- E Jg
3%.0 | =67 - - -89 -3 34 --- - A3 A6
ho.0 -u66 - - -89 | -2 31 -=- - - Ao A3
k5.0 bl -.8 -G ca29 | - - .38 &0
50.0 2] - -~ -.86 -90 21| - - - - .35 2 -
60.0 -.? - - -.83 -.86 . 26| - -~ - .32 .34
* 70.0 o5 | - m - -5 -.5% 2 ) - -- - .28 .29
80.0 w33 ) - == -~ | =83 - 2y [ - - 25 2T N
90.0 =13 | = - = --=-| -0 =53 A8 | - - - - 6 .1k =
5.0 -0k | - - - -—=] =27 -39 b | A e | - s - .08 C . R
. 0 .75 | - -3.63 | 2.2k ~1.Th P B SN RSN
0-197 b/2 1.5 2,77 | - ~3.11 | .-2.1k -1.69 R - .- .39 M3 45 .
.0 | -1.8% | - -2, <1.9%. ~1.57 .96 - « .65 .67
TeO | =Lk |« = = -2.6k | 21,93 ] -1, B | --- E .66 .68
10,0 | -1.23 | - = - 2,32 | -1.83 -1k R .- .60 .63 &6 e
15.0 | ~1.03 | ~ - - -L7T | -1 | 2. AT | - - - . .a .62 . -
20.0 -l | - - - -1.%0 | -1.65 =1.3h 43 - - 51 . . -
23.0 =83 f - -~ -1.13 | -1.53 -1.27 W39 [ - .- 1.1 K .53
30.0 -6 |- -~ =105 | -L.30 ~L.20 37 ) - .- . AT g
35.0 E T A -_.g -1.19 -1.1% 3 | -~ - B 43 b5
ho-| 69 |--- - ~1.13 -1 a|--- .38 40 .
¥5.0 66 | - = - -.81 -J_.._&? ~1.06. 29 | - - - .35 a7 .39
56.0 B S -9 | ~1: -1.0k 26 [ .- - W31 .33 .35
60.0 -.EJ. . -TL -.g ~.98 e85 | - - 29 .30 30
0.0 =80 | = - .38 23| --- .25 .25 25
80.0 =27 - 6D, . 21 | - - - 22 .21 19
97.0 L W -.68 A8 [ - - - .13 .10 .
95.0 -05 | - -.59 12 | - - - 0 | o -0 |
o, b K -2.98" | - 1.1k .- -— L ---
3% b/2 15 | 2.26 - -1.11 28| --- .33 .32 .31
k.0 2,16 |- ~1.09 o --- 565 .56
70 | 213 |- Loy . - T 59 50
0.0 | ~2.03 |- ~1.0T '2415 --- .85 57 56
15.0 | =18 |- -1.07 B --- a 3 )
20.0 | -l.72 |-~ - Lo - . Eo 30 'e
25.0 | -1. -- - -1. .30 -—- 2 Rt M7
30.0 | 2116 | = - ~ -1.02 35 | -- - ) okl 43
ig.o BN P “1.02 . 32 | .- 36 .38 o0 .
: .0 -.gé - -1.00 _gg - - .32 <3k .35 -
5.0 -y --- -.99 --— .30 .31 32
50.0 - |- -m -.98. I 26 2T 28
60.0 -.50 e -2 -.95 W20 [ - - - 22 .23 27 -
T0.0 -do |- -~ A8 | - - - B 17 .15 ‘.
80.0 =27 - - -87 AT - - - -1 «09
90.0 LIS P P -.79 AL | == - .00 0k =07
5.0 R fw- - :116 0T —= -ﬁ —e18 LTY P
0.555 b o 1k |- - -1.00 - - --- --- --- -- -
“1.8 | ks |- - - -.96 a4 | - - - 32 .30, 27 o
k0 | -1.39 |~ -~ -.ga 52 -—r .52 <53 B3
T0 | -L.38 [- = - =a5h . el --- .33 -5 1> o i
10,0 | -X.31 |~ = = -.93 I R 32 ﬁ R - e
15.0 | =-1.28 |~ -~ -9 3] - - . . 30 -
20,0 | ~1.20 [- - - -.90 a --- . e 19 k6 -
25.0 | ~l.18 |us ~ -8 . --- - R RN =
30,0 | L2 |- - ~B7 chs - <3 .36 .38
35.6 | -1.10 |- - - -07 28 - .31 »32 o3k
0.0 " | L0 |- - - -.86 2h - 26 o8 .31
5.0 | «1.00 (== = —-.50 | -.87 . - R .23 -] 26
50,0 -85 |- - - -8 | -.06 - 19 [ === 20 2 e--] =
60.0 -.aE - 87 | -8 -.83 a5 | --- 13 a5 16
T0.0 =T -- - -+ 80 -.80 =80 .22 - )] «09 09
80.0 =62 |-~ - =78 -:E -.Zg .10 - .03 .03 .03
90.0 T R -Ta .- . - VTR SR -.10 -1 -.10
5.0 LT T Ry -85 .|.-.6% -.65 -5 | - - - -.21 -2 .22
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n TARLE V.- CONCLUDED
(¢) Concluded.

ser surface Tower surliace
Percent e of attack of atiack

station | chord [™g5 20° 22° 240 26° 289 20° 220 240
0. 70T b/2 0 .| -0.98) --~-- -0.85 | -0.81 -0.T8 B ---
1.5 -.92 - - -.83 -.80 -.56 0.36 - - 0.31 0.29
k.0 -.90 - -.80 -.T8 =75 A9 - - . .hg
T.0 -.89 -—— -.80 =TT - Th A6 - - . Ec
10.0 °| =87 --— -.80 -.T6 -T2 Ji2 --- A5 &7
15.0 =-.85 .- =TT -T5 -.TL 37 - - R 22
20,0 ~-.82 --- =75 -.TL -.69 .33 - .36 .38
25.0 -.81 --- -.T% -.Ti -.69 .28 --- <31 .33
30.0 -.T8 - - 72| ~-.69 -.67 2k -=-- 26 .28
35.0 -TT --- -.T1 -.68 - 67 .21 - - .23 .24
4o.0 - T6 - - =.T1 .67 ~.67 A7 --- . .20
k5.0 =15 - - - -.70 -.68 -.67 .14 - - 15 27
50.0 -.T2 -], ~69 =67 =67 11 - - 12 .13
60.0 -6 --- -.68 =67 =67 .07 - - - o7 o7
T0.0 - - -.65 -.6l .64 .03 - - .01 .02
80,0 -.60 - - -.62 -.61 -.62 -.0L --— -.03 -.03
90.0 -.53 --- =45 -56 =57 -.10 - - -.12 -.12
5.0 .51 --- -.53 -5 -.55 - - - --- --- - - =
5.831 b/2 o -.80 --- -G8 -.85 -6l --- --- --- ---
/ 1.5 =75 - - -57 =.65 -.63 .38 - .34 .31

4.0 -.Th - - -.65 -.63" -.62 RT3 - - A6 .
7.0 -.T3 - - -.65 -.62 -.62 43 --- 45 A

10.0 =T --- -.62 ~-.61 -.60 .38 - - A1 .
15.0 -.TO - - -.61 -.60 -.50 | .32 -—-- 35 37
- 20.0 -.67 - -5 -.58 =59 .27 --- .30 .31
25.0 -. --- -.58 =97 " -.58 22 - .26 27
30.0 - --- - -.56 =57 AT - - - .20 .21
35.0 -.63 - -. -.56 -.58 .1 --- A7 .18
-« ko.o - - - -.55 -55 =57 .10 --- 12 .13
k5.0 - - - -.55 -.56 -.58 07 - - .09 .10

50,0 .| =.57 - - 55 -.57 05 --— .06 .
60.0 - 5% --- -.55 -.56 -57 .01 --- .01 A
70.0. 50 | - -~ -.53 } -5k -5 -2 | - - - -.03 -.03

80.0 -.h9 - - -.51 -5 ~.53 -. --- =05 -
90.0 =45 --- B 4 -.h8 -.hg .11 -—-- -.13 -1k
95.0 ~. bl - - =45 -4 =T -19 --- -2 -.22
0.92k b/2 [+ R | - == ~-5T | -.60 -.65 e ---
1.5 -260 - -.51 =51 -.63 .35 - - .33 .30
4.0 -6k - -.hg =50 -5 -- - --- --— -
T.0 -.6h4 --- -.hg -a50 -.53 .34 --- .37 37
10.0 -.64 --- - =g -2 .28 --- .31 .32
15.0 -.63 - -.48 -.k9 -o52 .20 -—- 2k 25
20.0 -.60 --- -.46 -.18 -.51 12 --- .15 .16
25.0 57 - -l6 =48 -5 .09 --- 12 .13
30.0 -.53 - - =k -.b7 -.51 . --- .06 06
35.0 -.Eo - - - =b7 =51 02 --- Ok O

Lo.o =55 --- -ke - -.51 -.Ql - - - ¢} [s]
k5.0 -l --- -.h2 - =51 -.02 -—- -0l -.0L
50.0 -0 - - - -1 =45 -.50 - - - -0 -.05
60.0 - - - ——- | --- --- -.05 - - -.06 -.06
0.0 --- --- I - - -7 --- -.09 ~.10
80.0 -.37 - - -.lo -.h3 -.ls -.06 -— -.08 -.09
90.0 -.35 - - -.38 -.39 -1 -.10 - -.13 -1k
95.0 =435 -==- =.37 =39 =49 -.16 - - -.18 =.19
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TABLE VI.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE ) a_
STATIONS OF THE WING. Mo, 0.60; R, 4,000,000
(a) a,, -2°, 0%, 2°, 4O, 6°

i e [ B ———— T
Be re R s of at
station |chord ] [ 20 60 T[T ) 20 ) &0

0.086 /2| © 0.26 0.k 0.49 0.kg o.M DR DR B A e

oooboovooOO
o
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2k
TR

ro
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i<}
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_uo
e
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13

f

0.19% 'b/zT
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Q
BRE2% R
3
L
&
B
.l
B
g
8
]

10,362 b/2]
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TABLE VI.- CONTINUED

(a) Concluded

35

Upper surface

Lovwer
Spanwise |Percent Angle of attack : e of attack
station |chord 25 o° 20 ) < 29 o° 20 e &°
0.707T bf2| © -0.ko o2 13 0.45 0.k 0.01 -~ - - - - -~ - - -
1.5 W37 25 .03 -.29 -.68 -1.35 0.7k -0.19 0.13 0.33
k.o 26, 22 -.07 -3 -.58 - ko | -5 .06 .21
T.0 .16 .03 -1k -3 -.55 -3 -.30 -.13 .03 A5
, | 1.0 .10 -.01 -.15 -.33. =51 -k ~26 =12 «OL W1l
15.0 - .03 -.08 -2 -35 -.h8 - -2 -.09 o .08
20.0 -.03 -.13 -2k -3 =47 -.28 | -8 -.09 -.01 .06
25.0 " | -.07 -16 -.26 -.36 -.16 -.25 -.17 -.09 -.02 Ok
30.0 -.10 -.19 ~a28 -.37 =45 -.22 -.15 -.09 -.03 .03
35.0 -1k ~21 -.30" ~.37T -5 -.20°| -.1k -.09 -.03 .01
Lg.0 -17 -.23 -3 -~ 37 -.45 -.18 -.13 -.08 ~.0k 0L
k5.0 -.19 .2k -.32 ~.37 -.13 -.16 ~10 =07 -.03 o]
50.0 - -2L -25 -.32 ~.37 -.40 -.13 ~10 -.06 -.03 V]
60.0 -.19 -.22 -.26 -3 -.33 -.0T ~.0h -.01 [s] .02
T0.0 -.16 -.18 =21 |  ~.23 -2k -.0L .01 03 <05 .ok
80.0 -.10 -.12 -1k ~a5 -.15 .05 0T O7 .08 07
90.0 ~QL -.a1 -.0L ~.0L -.0L .08 .09 10 10 09
95,0 09 5 sy 09 205 -~ == --- L - = - -
0.831 b/2| o -2T .17 A5 b3 .10 e | e, = e [ = | -==
1.5 .38 .28 .07 ~.2h -.6h ~1.10 -.T9 -25 .10 .
k.0 .26 2k -.05 -.29 -.56 -.80 —. sk -.19 .03 .19
7.0 17 . -12 -3 -5 -.66 -.33 -15 .01 .13
10.0° - 11 o] -.15 -.3L -.48 -8 -.28 -.13 -0l .10
15.0 .03 | -.07 -.19 -.32 -5 -.38 -.23 -.i2 -.02 .06
20,0 ~.03 -2 -.23 -3k -5 -3 -.20 -21 -.03 .03
| 5.0 ~.06 =15 -85 -.34 -3 -.26 -.18 -.10 ~-.oh .02
30.0 -1 -.18. -.27 -.35 -.h2 -.22 -.16 -.10 -.05 0
35.0 ~.1k -21 -.29 -.35 -.h2 -.19 -1k -.09 -.05 -.01
Lg.0 -1T -.23 -.2g -.35 -n -.16 -.13 -.08 -.05 -.02
k5.0 ~19 -2k -.3 -.35 -.ho -k -1 -.0T -.05. -.03
50.0 ~.20 -.25 -0 -3 -.38 -0 -.08 -.06 -0k -.02
60.0 ~.18 -.22 -.25 -.28. -.30 -0k -.03 -.01L -.02 Q
T0.0 -15 - 17 -.19 ~21 -.22 0L 02 .03 .0k .03
80.0 -.10 =13 -.13 -.13 -.1h .06 .07 .08 .08 .07
90.0 0o 0 c. o -.01 .09 .10 .10 .10 .08
- 95.0 .05 06 .06 .06 .05 .10 .11 J1 <11 .09
0.92k bf2l © 1 -9 -.kg .18 oML .33 --- -] - --- ---
1.5 .37 -29 -09 -.1g -.56 -1.07 -8 =33 <Ok 27
Lo «23 Ak -.03 25 =18 - - - --- - - - - - - --
7.0 A5 .05 -.10 -.28 BT -T5 -.35 ~.19 -0k .08
10.0 .08 -.02 =15 -.29 ~.%3 -.59 -.30 ~.18 =06 Ok
15.0 o -.09 -19 -3 - -.38 -.23 -1k -7 0
20.0 ° =0T -1k -:22 -0 -.38 -.27 -.18. -12 -.08 -.03
25.0 . ~10 ~17 -.23 -3 ~.37 -2 -a5 ~.10 -.07 -0k
30.0 -1k -.18 -2k -3 ~36 -.18 -.13 ~.09 =07 05
35.0 -.15 -.20 -.25 -3 ~.35 -.15 -1 -.09 -.07 -05
bo.o -7 -.20 -.25 -.30 ~.35 -.13 -.19 -.08 -0T -.06
k5.0 =17 -2 -.26 -.30 ~.3h -1 -.08 -.07 ~.06 -.06
50,0 =17 -.20 -.23 -.28 -3 -.gE -.06 -.05 -.05 -.06
60.0 -~-- --- B - - ~ -.02 -.0L -.02 -.03
T0.0 -~ - -- - -=- -] --- .01 .03 .03 . 0L o
80.0 - ~0T -.08 -.09 -1 -.13 .06 .08 .08 06 L0l
90.0 «OL 02 01 -.0L . - 05 .08 .10 .09 .07 82
35.0 206 .OT 05 .01 .09 .12 .11 .09
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TABLE VI.- CONTINUED : x o
(v) ay, 8%, 10°, 12°, 14°, 16° T

==z - - -
Spauwise | Percent of at] -
station | chord 120 1k° 189
0.086 vf2l o© [P - -
1.% 6.5 0.% 0.5
k.0 b3 Ay 56 -
1.0 . 3 Ay
10.0 .33 ] 45
15.0 .29 B Nt
20.0 26 -] 37
23.0 23 29 o3
0.0 .22 .26 .32
35.0 .20 23 2
40,0 .18 «£3 <27
5.0 A7 .21 5
50.0 Ja5 .20 23
60.0 <15 A9 22
T0.0 .15 .18 21 -
80.0 7 A9 .21
0.0 3% a5 17
£3.0 T a2 a3
0.195 b, Q cmc ] ===} ==~
/T 1.5 -5 o Sk
b0 b3 -3 <93 e
7.0 38 k5 31 _ -
10.0 I R T =
15.0 -0 .36 -
20.0 .26 .33 .
25.0 .23 .29 .3
0.0 21 .27 .32 -
35.0 .19 23 .29
ho.0 AT 22 .26 -
5.0 . sy 2k A
0.0 1k 19 22 -
60.0 W15 .28 21 L=
T0.0 15 .18 20 T
8.0 . .18 Y v
90.0° «13 o1k oL
5.0 .10 1 .10
0. b, o - - .-
%2 vf 1.5 A7 R RE]
L] k5 L0 -53
7.0 .39 B -]
0.0 .35 ol B
15.0 -3 36 B
20.0 27 -] a7 -
a%.0 .23 29 .33
30.0 £ 3 .30 '
35.0 .19 o2 .27
%0.0 16 21 .
k3.0 15 19 2
50.0 13 1T .19
60.0 .13 «16 .1
70.0 - .13 -15 .16
8.0 Ak A5 Ja5
90.0 21 .12 10
. o0 09 10 07 —m
0.555 v/2 O Rl Bl Bty
753 v/ 1.5 - &6 45 Jhh
k.0 - - - - -
7.0 &0 5 A8
10.0 .3 o .
. 15,0 .30 .35 -39
20.0 .27 <3 35 -
2%5.0 .23 27 930
0.0 X 2k .27
35.0 .18 .22 .2k _ -
k0.0 a5 19 a2
5.0 .13 a7 . _
50.0 .12 L .16
60.0 12 13 Ak
0.0 Jq1 .12 W11 -
8.0 .12 a2 R
90.0 a1 .08
5.0 10 N -.0T _
E]
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TABLE VI.- CONTINUED

(b) Concluded

37

Tower surface

gpanwvise | Percent le of attac - e of attack

station | chord ge | 1o° 129 140 16°. go 100 150 140 169

0.70T vf2| © -0.66 -1,18 -1.2% -1,17 -1.00 --- --- --- - -- ---
1.5 -1,h5 -1.62 -1.18 -.99 - 0.43 0.4 0.k% 0.k 0.43
k.0 -.87 -1.39 -1.13 -95 -.82 .33 .39 A3 RIT .
7.0 -.78 -1.23 -1.12 ~.9h -.82 .26 .33 .37 o5 .
10.0 -.69 ~.96 -1.08 -5 -.80 .23 .28 .33 .37 .39
15.0 -.63 -.80 -1.05 - -.79 .17 .23 .28 .32 .
20.0 ~e39 -.T0 -.99 - =TT .13 .19 .23 27 .29
25.0 =56 -.65 -.96 -.82 =75 AL .16 .20 .23 .25
30.0 -.53 -.60 -.88 -.TT -T2 .09 .13 17 .19 .21
35.0 -.5L =57 -.83 =715 -.TL 07 11 1k .16 .18
k0.0 -lg =33 -.Th -1 -.68 .05 .08 11 .13 W1k
k5.0 -7 -] -.68 -.T0 =67 .0k 07 .10 Jq1 12
50.0 -.53 -.k5 -.60 -.67 - .03 06 .08 .08 .08
60.0 v -.33 -.34 -.48 -.63 -.62 .ok .05 .07 ~06 .05
T0.0 -.23 .23 37 - -.58 .05 .06 .07 .03 .01
80.0 -.13 -1 =27 -.53 -5 .08 .08 .07 0L -.02
90.0 ~-.01 - -17 ~ 8T =50 .08 a7 .05 =0T ~.10
95.0 .03 .01 -.12 =5 -7 - - - - - - -~ = - - - - - -

0.83L bf2] © -5T | .13 | .07 -.93 -.86 -] --=[--=-1--=-1 --=
1.5 1.k -1.53 -1.04 -.78 -T2 k2 .3 b2 s Jdi2
L.o -.85 -1.28 -.58 -.T6 -7 .31 .37 gg 43 Bk
7.0 -.Th | LT -.97 . -5 ~.T0 .23 .30 - .38 239 |
10.0 -.67 -4 -.gL -.T3 -.69 .19 .25 .29 .33 .35
15.0 ° -.60 -.T9 -.87 -7 -.68 .1k .19 2k 27 .
20.0 =57 - =TT -.58 =65 .10 15 .19 2 23
25.0 =53 -.62 -.73 -.66 -.63 o7 .12 .16 A7 &I
30.0 -.50 -.58 -.65 -.62 - .ol .09 .12 .13 )
35.0 -.h8 -.53 -.60 -.60 - .03 06 .09 W10 A1
ho.o T -.hg -.54 =57 ~.57 .01 .03 .06 .06 .
4¥5.0 -5k -.h6 . -.5%0 =55 - o .02 .05 Ok .
50.0 -.ho -2 - -.52 =.53 -.01 0L .03 .02 01
60.0 -32 -.32 -.37 -.hg -5 .01 .01 02 o -.02
70.0 -.22 -.23 -.29 -5 -.h8 .02 .02 .01 -.03 -.06
80.0 -.13 -1k -.23 -.k3 -k7 .05 .0k .02 -0k -
90.0 -0l -.05 -.18 -.39 . .06 .Oh -.0L -.10 -.13
5.0 .03 -.01 ~. -.39 - .06 .0l -.0h -17 -.20

o.o2h vf2| O -.01 -3 -. -.36 -4 --- --- - - --- ---
1.5 -1.23 -1.53 -1.48 -.68 -.60 .38 o .39 .ho .39
L.o -T3 -1.32 -1.37 -.66 -5 R e --- ---
T.0 -.67 -1.08 -1.38 -.66 -5 .18 .2h .29 .29 .3
10.0 -59 -.81 -1.21 -.64 -57 .12 AT 22 23 25
15.0 -.53 -.63 -.99 -.62 - .06 11 .1k 15 AT
20.0 =7 -5k -.76 -.59 -S4 .0L .0k .07 07 .09
25.0 -5 -.50 -59 =57 =53 -.01 01 Oh .0k
30.0 -A2 -b7 -.53 =52 -.50 -0l -.03 ~-.00 ~-.01 0
35.0 -l -5 -.h6 -.50 =T -.0k -.0h -.02 -.02 -.02
ho.o -39 -.k3 -.k3 -.k6 -3 -.06 -.06 -.05 ~-05 -.05
k5.0 -.38 - -.39 -~k - -.06 -.06 -.05 -.06 -.0T
50.0 -.35 -.38 -.38 - -.38 -.05 -.07 =0T -.08 -.08
60.0 e --- --- --- -0k -. -.06 -.08 -.08
70.0 --- PR T I -.03 -.05 -.06 -.09 -.10
80.0 -.16 -1 -.29 -.33 -3 .0L -.0L -.03 ~0T -.09
0.0 ~-.08 -1 - -.32 -. .01 -.01 .05 -.10 - 10
95.0 - -,08 - -.33 - .03 o -.07 -.15 =27
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TABLE VI.- CONCLUDED
(c) Coneluded

station 18° 220 2L° 26° 182

B
R

Upper surface surface |
Spanwise | Percent Auq of attack - é%EEIdEE
20°

0
g
°la

BRRYERES,

0.70T b/2! 0.86 | -0.860 | -0.78 | .-0.T6 | -0.T6 ---
-8 | -.77 =TT -T5 -5 o.h1
=TT -.76 -0 -.Th - Th 48
=TT -.T6 -.15 -.73 -.T3 b5
-.76 =75 -Ts -.72 -T2 AL
=15 - 75 -.13 -T2 -T2 .36
-3 -.72 -.TL -.70 -7 -3
-T2 Tl -.T6 -.69 -.T0 27
-.T0 -.69 -.68 -.68 -.69" .22

Bogp
°|

‘
=
b
X-X-X-X-X\]
..

coooo

-69 | -.68 -.68 -.68 -.69 .19 .19 .21
© =67 -.67 -.66 -.66 -.68 .15 15 .16
-.66 -.66 -.66 =67 -.68 .12 a2 .13
-6 -.65 -.65 -.66 -.68 .09 .08 .09
-.63 -.6h -.64 - -.65 =67 Ok .03 .0k
-.60 -.61 -.62 -63 | -6 |’ o -0l -0l
=57 - -.60 -.61 -.63 -0 -.05 -.05
-5 -.53 55 =57 -5 -.12 -1k -5
=% -3 -.53 -5 ~.58 DN N B

8BIDBEEHBYB

bboboa

T 15| 69| --61| -65| -67 R
6t | -6 -&s| -63 | -6 45 -6 s
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NACA RM A52D22

TABLE VII.-"PRESSURE COEFFICIENTS AT SEVEN SPARWISE

STATIONS OF THE WING. Mo, 0.80)103, 4,000,000
6

(a) Sy "20: Oo: 20:

»

spumise | rercent | i T
station | chord X o 2 A° 6°
0.086 v ] == r-cf~r= [-== T -
1.5 0% | o.2h | -0.0h | 0.3 0.2h
k.0 - -.34 -0 ) 20
7.0 “2r [ -1 -.02 <06 .15
10.0 -.20 =1L -.I3 K] 12
15.0 -7 -.09 -.03 05 Ja2
20.0 -.18 -0 .03 .63 .10
25.0 -.19 -.)2 -.05 01 .08
30.0 -.19 -.12 - 0% QL. . .07
35.0 -.20 -13 |, -.gx -.0L .06
40.0 -.21 =15 - -.03 Ok
k5.0 ~.21 -.15 =09 | -.0h .03
50.0 - 20 =15 -.82 -0k .2
60.0 -1k -.10 - 0 05
70.0 -.08 -0k [ .03 .07
80.0 -.01 .01 .05 .07 a1 .
90.0 02 Ol 06 .08 .10
95.0 o5 05 .06 o7 K]
0.195 /4 © e | e | == ==~ - ==
1.5 -T2 -3k -30 .10 .26
%.0 -.3% -.25 -.07 o7 .19
7.0 -.30 -.18 -.07 O a5
10.0 -.29 -.18 -.08 .0 11
15.0 -2k 13 -.g «L .09
20.0 23| -a5 - 0L .07
25.0 -.23 -.15 -.gg -0 05
30.0 -22 =15 - 02 .
35.0 -.22 -5 -9 | -.08 82
k.0 -.22 .16 - 10 -.0k .03
k5.0 -.20 -.1{ -.10 -.g: .2
50.0 -.19 -1 - - .02
60.0 -.12 -.08 -.33 [ .05
76.0 -0k .02 .02 .05 .07
80.0 oL .03 .03 <08 Q1
90.0 .06 ] o7 .09 Q1
95.0 K ot .03 10 31
0.382 b/ <] p— U ST pepp—— —
1.3 =97 -.50 -16 .10 28
k.0 -.? -.30 -1 .06 20
7.0 b -.26 -1 .02 15
10.0 -.39 .23 -11 N::} .12
15.0 -.33 -.20 -0 | o .10
20.0 -.29 -.18 =10 | -.00 of
25.0 -.2T -.18 -10 | -.oe .06
30.0 -.2h -.17 =20 | -.03 .06
35.0 -2 -.15 -10 | -.03 .05
k.o .22 =16 -.10 ~.Oh .03
k5.0 -.20 -1k -0 | -.0h .03
0.0 -8 -.13 -.09 -0k 02
60.0 -.30 -.06 -01 | o .05
70.0 -.0k -0 B | .08
8c.0 .02 05 «oT a0 32
90.0 .06 .08 .20 a1 <13
95.0 o -] A1 12 17
0.5%55 6je| O cm e | mme e [ - -
1. -97 -.60 -.17 S 1Y 32
4.0 --= - - -=—- |=-== ---
7.0 -.68 -.29 ~13 .03 .16
10.0 -.48 -.26 -.13 .0l .12
15.0 -.35 -.22 -1 |o .10
20.0 -.30 -.19 -10 |0 .08
25.0 -.28 ~.18 -.10 -.02 06
30.0 -2 -7 -10 | -.02 o5
35.0 23 -.16 =10 | -.ce Ok
k0.0 -.21 -.15 -10 | -.03 .03
5.0 -.19 =1k =09 | -.03 .2
50.0 -.16 -12 =07 -8 .0
60.0 -.08 -.05 -0l 0L 03
70.0 o2l =00 .01 ga .06 .o
80.0 -2 | -1k -5 ~17 -art - .05 of R W1 a1
90.0 o a . o “.0L, .09 10 .10 12 a8
93.0 .06 o7 <Gt .8 7 JA1 J2 .12 b Ak

e m e ——p—

. N
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TABLE VII.- CONTINUED
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r
e of attack

0.707 bf2

50.0

-.21
-.25

-.B4

-.34
-.30
.24

-0.24

-«1L

=0T

0.831 v/2

200bbbb0obb0b00ODYL [cbbbb

-.11
~.10

B8R G EGBRBLE s o| BB BB ERBARBEE - ofRBEE Y

.

bboboobbbboODODO LU

=03
-27

-.29
-.26

~.08
ok
.09

05 «30




L2

Fe . - -

NACA RM A52D22

TABLE VII.- CONTINUED o
(b) ou, 8% loo’ 1203 lh'o: 16

Semyiae | Pereem [ ——— TR ~ Gia o il

statica | d 8° 100 j 12 14° 16° L& 10° 120 T 16°
0.086 ©v/3 0 0.37 0.19 | .01 =0.23 0.2 - = - - - —- = ==~ - = -
1.3 | -.31 - -.89 -1.23 -l.m1 0.36 0.46 054 0.59 0.6k
k.0 -.31 =45 -.59 - ~1.1% 268 © 37 L] S0 56
7.0 [ -.30 -.h1 | -m2 ~.6h -TL .23 W30 .38 b 50
10.0 | -.31 -;:1 -.50 -.61 -.68 3 27 +35 ;g .:5
15.0 |, ~.32 . -4 | =50 ] - .18 .25 -1 : A1
20.0 | -.35 -5 | B2 ~.62 -.g; .16 .21 28 .32 38
25.0 | -.36 -h6 [ -.53 =62 -.68 23 .19 .26 .30 .35
30.0 | -.39. -9 | .86 -.6h -7 .12 W17 .23 .26 .32
35.0 | -.h2 82 | . -.68 -.72 .10 13 .21 26 .30
4o.0 | -.b7 =537 | -6k -7 -Th .09 W1k .19 22 .27
45.0 | ~.%1 -60 | -.69 -78. -5 o7 .13 AT 20 ]
50.0 | =53 -84 | -.713 -.82 -;g'{ 06 11 W16 .19 23
60.0 -'2; -6k | -3 -.83 -8 .08 .12 W16 .19 .22
70.0 |- -, -8 | -5 -5 -.60 .10 .13 216 .18 21
80.0 | ~.28 -.30 | -.31 ~ -4k .12 1% .18 19 .21
90.0 | -.07 - | -a3 | -9 -.25 W11 .13 .15 1k 15
95.0 | -.01. -.03 | -.05 -9 -5 09 11 a1 .10 10
0.195 b/2 0 ST = Ik [ —.%2 | .68 =95 TN REEIRN R p—preaeay e
1.5 | - -97 | -1.37 -1.49 -1.52 .37 RY3 .53 7 .60
bo | -5 -.65 | -1.20 -1.52 -1, .29 37 5. 51 56
7.0 | -57 -1 ] Tk -1.22 -1, .23 .31 .39 R zé

10.0 | -.h6 -58 [ -.69 -1.0% -1.ho .19 28 .35 0 B
15.0 | -.h2 =57 | -.67 -.76. -1.19 16 2k .30 .36 a2
20.0 | -7 -58 | ~.69 -] -97 .1k 2L 26 32 .38
25.0 | -.48 - -.68 -.7h - .12 .18 .25 .29 .34
30,0 [ -5 =61} -.70 -7 .-.59 a1 27 22 26 32
3%.0 [ -.3% -6k | -T2 -.80 -7k o9 J15 20 o2k .30
ho.0 | -.57 ~-.68 -.g -.8h -9 a7 .13 .18 21 .26
5.0 | -.59 -0 | - ~.88 -.83 o7 az AT 20 .2k
30.0 | -.50 -0 -.81 -.86 ~83 .06 11 a5 .18 22
60.0 | -.50 -. ~.63 -.f&’ -1 -} KT .16 .18 .21
70.0 | -.36 -31 | -. -.h9 -5k .10 R 16 17 .19
80.0 .20 -2 = -.29 -.38 .12 . .16 a7 .18
90.0 [ -.08 -05 | - -.13 -.20 KT a2, .k .13 a2
95.0 o2 o -.03 -07 | -1k .10 .09 11 .08 .06
0.352 bv/2 3] -0t .3 =58 =83 <1.07 ~e= == ~==-] ===1 ===
1.5 -.97 1.k | -2.68 -1.60 -1.38 - .39 ~L6 50 o2 .93
ko | -.67 1.k | 1.1 -1.65 -1.32 .30 .39 B by .53
7.0 | -.67 -.93 | -1. -1.53.f . 4.1 2h 32 .39 kY g
0.0 | -.6k -7 | 1,2 -1.%1 -2.29 .20 .28 .35 0 kg
5.0 | -.6% - | g -L.h1 -1.28 .16 .2k .30 .39 ho
20.0 | -.6% -T9 | -.93. | -1.33 -1.23 .1k a .27 .31 .36
2.0 | -6k -8 - -1.2h -1.19 a2 .18 .2k .28 .22
30.0 | -.6% <78 | - -1.1% ~1.11 .10 15 21 .5 29
5.0 | -.6h ~80 | -.90 -1.0% -1.07 N ] 1k .19 .23 .27
ho.o -& |, -.8a -.91 -.g:{r ’ -1.00 OT A2 .17 .20 .23
k5.0 [ --.63 =77 ) -8 |- -.B1 -.98 .06 A1 15 .18 .21
50.0 {—.P -39 [ -.52- =81 ~.9k 06 .10 -3 .16 .18
60.0 | -.43 ~h2 -.6h -.86 .07 W11 W1k a5 16
70.0 | -.29 -27 | =31 ~.m2° -.18 .09 a2z 3 .13 1k
8.0 | -.15 -13 | ~a8 -.35 ~.66 .12 .13 15 g .12
90.0 | ~.02. -0 -.07 -2 ~.5k A1 A2 -1 K «O%
95.0 .03 0L | .ok -3 -5 .10 .09 K] .0k -0k
©.535 b/3 ] -. - T =T 5. -1.1% -] s —s = [T
1.5 | -1.26 -1.64 | -1.86 ~1.31. =1.03. k2 RT3 b9 kg 9
ko | -2.20 -1.6L | -1.81 -1.2% -1.01 L [ - - - - -
7.0 | -7 -1.37 -1.78 ~1.23 ~1.00 25 .33 .39 A3, -3
10.0 | -.7h -1.43 | <176 -1,18 -.99 .21 .29 ] .39 52
5.0 | ~.71 -8 | -1.66 ~1.15 -. a7 2l .30 ] .37
20.0 [ -.TB =88 | -1.2% ~1.09 -.93 15 .25 26 .30 .32
25.0 | -.T1L .87 | -.97 ~1.06 -2 .12 .18 -23 27 .28
3.0 | -.67 -85 | -.93 -1.00 -.89 11 36 .21 23 .25
a.o -.63 -.82 | -.80 -97 -.08 .08 .13 .18 = 22
0 | -8 -6 | -7 -9 -. 05 A1 .16 AT .19
Ls.o | -.58 -9 | -.65._t -88 -.8% .06 .10 .14 .15 .16
. 500§ -5 -.k9 -.38. -.83 -.82 .05 .09 .12 .13 .13
60.0 | -.38 33 [ -.b3 - -.79 .07 .10 .12 1 .10
T0.0 | -.28 =22 | -.29 T-.6T ~.Th .08 10 A1 .09 .06
8c.0 | -1 =10 -.16 :.g L (o] Q1 21 Jd1 .07 .03
90.0 | -.01 -.0L | -.06 TJg - -.63 10 .10 .08 Q -.08
9.0 .02 0L | .0 .M -9 .09 .09 ok [ .08 -8

¢



NACA RM A5S2D22 ' EGERICTRD

TABLE VII.- CONCLUDED
(b) concluded

er surfesce Lower surface

gg::‘dio:e Percent ‘_—_—l'[r%?ﬁttaek - Angle of attack
° g° 10° 129 140 16° ac 10° 120 140 16°
0.70T /2] © ~0.25 | -0.58 | -0.86 -0.92 | -0.91 -e= | === | === == ]==-=
1.5 -1.38 1.7k | -1.51 -.92 -.T9 0.51 0.h5 o.l8 0.kT 0.46
k.0 -1.38 -1.69 }-1.23 -.88 -.76 .31 .38 43 Ls T
T.0 -1.09 -1.61 | -1.2k -.88 =76 2L .32 - .37 Lo -]
10.0° -.69 -1.59 | -1.22 -.87 -5 .20 .28 .32 - .36 .38
15.0 -.T2 -1.53 |-1.19 -.85 =.T5 .16 .23 .28 i .33
20.0 -0 | -1.16 |-1.10 -.82 =Tk .13 19 .23 .26 .28
25.0 -.68 -.69 | -1.05 -.80 ~.T3 Bl AT .21 .22 .2h
30.0 -.64 -.52 -.97 -.T6 =.T1 .08 .13 W17 .18 .19
3%.0 ~-6L -.52 -9l -.Th =.T0 .06 1 15 15 16
hg.0 -.56 -.kg | -.84 -.T0 -.68 o | .08 R B 12
5.0 -.52 -.h7 ] -.69 -.67 .03 .07 09 .09 .09
50.0 -.ks =13 -T2 -.67 -.64 .02 .05 .07 .06 06
60.0 -.33 -.32 -.62 -.63 -.6h .o 05 06 .03. .01
70.0 2% =21 -.52 -.59 -.60 .05 .06 - 05 o -.03
80.0 -.09 -.09 -.h2 =55 =59 07 .08 .03 -.03 -.06
90.0 6] .01 -.32 -.l9 -5k .08 .08 .01 ~-.10 -.1h
95.0 .03 0L -.28 -.hT -.52 - - - - -<'a --- - - -
831 v/ o -.22 -.56 -.81 =TT - Th - == - - - - - - - - [
1.5 -1.35 ~1.69 |-1.10 -.82 .| -.68 Lo .53 45 R R
b0 . | ~L.3b4 -1.68 [-1.00 -.TL -.63 .29 .36 41 B2 Sk
7.0 -1.06 -1.60 [ -1.00 -.TL -.63 .23 «30 .35 .37 .39
10.0 -.63 -1.54 -.96 -.69 -.52 .18 .25 .30 .32 .35
15.0 -.68 =1, -9 -.68 -.62 .12 .20 .25 .26 .28
20.0 -.68 -1.00 -.89 - - .10 .16 .20 <10 .22
25.0 -.63 -.60L -.85 -6l -5 0T a2 .16 .16 .18
30.0 -.56 | =46 | -.79 -.61 =57 .0k .09 .12 .11 .13
35.0 -.53 =43 -.T6 -.60 -.56 .02 .06 .09 .08 .09
40.0 -.49 -k -.T0 =57 -5 0 .03 .05 0k .01
45.0 =146 =43 -.66 -.56 -5k =-.01 .Q2 .03 .01 -.03
50.0 -.b2 -.38 ~.61 -5 -.52 -.02 [s] 01 -.02 -.06
60.0 -.31 -3 -.54 =53 -.51 -0 .01 s} -.0b -.09
70.0 -.20 -.22 .46 -.h9 -.50 .02 .02 -.01 -.08 -.09
80.0 -.10 -.1b -0 -.48 -.50 06 .06 0 -.08 -.10
90.0 o -.03 -3k, =ik -.k&6 06 .06 -.05 -1k =17
95.0 .0k .02 -.32 -3 -.b5 .06 .07 =11 -2l -2k
0.92k b/2| O A2 -1l -22 -.20 -.27 - - - --- - - --- - - -
1.5 -1.27 -1.61 -.89 -.63 . -.55 .38 ko 42 .42 R4 E
5.0 -1.24 -1.61. | -.80 -.59 -.53 - - - - - --- --- ---
7.0 =957 | -1.58 -.80 -.59 -.53 .18 25 .29 . W30 .32
10.0 -.67 -1.22 -.78 -.56 -5 .12 17 .22 .23 - .25
15.0 -.60 e -.T6 v al55 ~-.50 .06 .1l A5 .16 L WIT
20.0 -.50 -.82 -T2 =53 =18 -.0L .03 .06 .06 o7
25.0 -.hg -.66 -.69 .52 =BT -.03 0. .02 .02 .03
30.0 ° -7 -.50 -6 ~.g b5 =05 -.05 =-.03 -.0b -.03
35.0 . -.b5 -2 | .61 -7 -4k -.06 1.05 -0k -.0% -.0%
Lo.o =.kh -.h0 -5 - -2 -.07 -.07 -.06 -.09 -.09
5.0 . -.39 -.52 =43 -2 -7 -.07 -.06 -.09 -.10
50.0 -.38 -.38 -.47 -.39 -.ho -.06 -.06 -.08 -.11 -.13
60.0 - - - ——- |- -- --- --- -.05 -.0h -.08 -1l -J1h
T70.0 - - - —- - |- - - --- -.03 -.03 -.05 -.12 -.15
80.0 -.16 -.25 -.k0 -.38 .40 01 |. .01 -.05 -.10 -1k
90.0 -.08 -.21 -39 -.36 -.38 .02 .01 -.09 -1k -.18
95.0 -.02 =-.12 -.38 -.36 -.38 .03 .01 -.1h -.19 -.21
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TABLE VITI.~ PRESSURE COEFFICIENTS AT SEVEN SPANWISE
STATIONS OF THE WING. M°6
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NACA RM A52D22 : SEEER [T TELD L5

TABLE VIIT.- CONTINUED
(a) Concluded

Upper surface Tower surface

Spenwlise

station

8
1]
&
&
%5
"
R

Te of attac
-1° ° 1° 20

-0.09 0.08 0.18 .35 0.55 - - - - = :0: - :o:ké :0:2;
<37 .33 25 .16 .03 -0.87 0.9k -.;z -8 --ig
. . .2 -.05 -.16 -.8h -5 =36 -.25 -
ig .gg -.03 -.10 -.20 -T7 -.hl -.32 -.23 -.ii
@ -.03 -.10 -IT - -.25 -.g# —.g; :.gg :.ig :213

-0k -9 ]|. -.36 -2 -a29 - . =23 --iz --ig

- -. - ~25 -.23 -.20 - -.

::ig ::;g -232 -.%g -.33 -2 ~-.21 -.19 -.is :'ii

-.20 -.2k -.29 | =.33 -39 -.20 -.19 =17 ::12 ~u

-.25 -.28 -.33 -.35 -.39 -.13" -.13 =11 -.10 -.08

0.7T0T b/2
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B
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choooo
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0.831 b/2
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TABLE VIII.- CONTINUED .
<b) ay, 39, L"OJ 50: 60: 7°

NACA RM AB2D22

station

Spenwise {Percent
chard

10, b,

0.19% b/ﬁ

1.5
k.0

T.0
10.0
15.0
20.0

W8 EIBBHFERED
CICR-N-T-Y-R-R- X R-¥-

0000000000 DODBOOW

BBEIBEESHERR

. -e37 -1 <A§ -.35 .03 . K.} .of
. -21 —2l. -23 | -.23 -23 .a7 .06 .09 .10 <13
o -.03 -0% -.0h -.03 -.Ch .09 -09 20 1 JL
. Oh 0% K 03 .03 .09 .09 .09 LJ1 .10
. CEE 55 k3 3B e=:3 15 [ - = - = - - -~ - - -
1.5 -.06 -.19 -30 [ -8 | -0 .0k .08 AT 27 .32
k.o -.18 ~.27 -36 [ - -.60 -o Ok .8 W11 .19 .25
7.0 -2k -.32 -.ho | -9 -.6L -.06 0 .06 .13 ;18
10.0 =25 -<33 -.Es -7 -7 -7 .0 05 ISE1 15
15.0 -3l -.38 -k3 | -5 -.55 -.07 -2 .A S8 11
20.0 -.35 -2 -.48 -.g 9 -07 -.3 0 .05 .10
25.0 -.38 -3 | Tt - -.50 -.08 - L] 05 .08
30.0 - -.‘g —5l | -5 -.61 -.08 -.Ch =01 0% K
5.0 - =8 | =5k | - -6 -.08 -5 L. -] .3 .03
ko.0 N ¥ =51 16 -2 -.87 -.09 ~a06 -.03 .2 Ok
k5.0 . 1 .53 -.58 | .6k - -.08 -.05 -.03 .ol .03
0.0 -A7 | . -.5'2 —=S ] =60 -T2 -.06 -0k -2 .01 .02
60.0 -.h2 - 50 | -5k -6 -.0h B -] .02 .05 .05
T0.0 -.28 -3 -3 | -.30 ~31 .03 Ok N of o7
8a0.0 -.20 ~.20 “2T | -.21 =37 a7 N: ] .10 J1 J1
90.0 -0k -.02 -03 | -.03 -.02 0 Ao 11 a2 Q1
95.0 .03 oo . .08 .03 210 Ry .12 .13 <10
0.5 v/d © ey AL - .19 Oh - - --- --- -- - -
1. -.16 -.29 . -2 -.67 -5 =02 A1 .23 .29 .36
'S -.20 -.32 ~43 | -.60 -5 -.03 5 .13 «20 .26
T. -.26 =36 =3 [ -.58 .72 .06 N .08 .15 .19
10. .29 -.37 -5 | 56 -85 -07 .a1 o7 JI1 .15
15. 33| =m0 O S -6 06 | -0 08 10 2
o -.38 -h5 =53 | -.51 -.68 -.06 =01 .03 .08 10
. -.ho -6 53 | -. ~66 - -8 -.03 -] ] .09
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TABLE VIII.- CONTINUED

(b) Conciuded

&7

Epenwise| Percent
gtation chord

Upper suwrlace

Te of attack

50
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0.531 b/2
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TABLE VIII.- CONTINUED ) AT
(c) oy 89, 99, 10°, 12°, 14° S

Spanvise| Percent, ————— 2Rt W . e ——

station | chord
& 90 309 12° 14° - & q° 10° 120 N0 o
Q. b, 4] 0.39 0.32 0.2% G.08 0. wam]| =] mem]| me=f == -

0.195b17 S - 18 8 | =01 | -3 e T EECUAT RS R R

0.382 v/2 © .03 —n =23 —h6 -0 oot - - - <-=-

0.555 v/2] ¢ el | =25 | -.3B ] =» ~.8e e Eipan uepe Rt e Nege _

=1.00 "} =.80 -.68 .3 06 .08 o1 13

35.0 Ok | 0 -2 | -a3 -
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TABLE VIITI.- CONCLUDED
(¢) Concluded

k9
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Angle of attack
__g°

10 ke

0.707 B/2
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8\.‘;5—4#“—'0
« ¢ & 8 s b8
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00000.000000

=-0.34
=1.58
~1.k6
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=30

-0.kg
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-1.55
-1.18
~1.hk6
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T=0.T2 Q.
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=1.15 ~.87
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=-1.0T -8k

0.831 b/
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TABLE X.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE
STATIONS OF THE WING. Mo, 0.88; R, 4,000,000
(a) ow, -29, -1°, 0°, 10, 20

Surface L
Spanwise P X e of attack
statica |chord =20 20 o 10 20 =0 20 o 10 2° -.
b.086 v/2| © 0,39 o5 | o.k9 0.5 0.55 L Eattedll b L TN
1.5 . .33 .30 .25 .19 0.k | -0,30 | ~0.20 | -0.12 | -0.ce
k.0 .2k 20 B SR 06 -2l | ~15 -1 - 05
7.0 <17 .13 .10 . .02 =19 | —1h -~09 -3 [
10.0 .12 .09 . 0L —02 —-19 —-10 —06 -.02
i5.0 o7 .03 .o -03 -07 =16 [ - - 08 - 05 -0l
20,0 .02 —0L | —0k& —-~08 =11 18| =2 - 10 —~07 -03
‘ 25.0 -02 -0k | =0T =11 =1k -3 | =16 —=12 -09 -05
30.0 —05 —09 | —11 —-13 —-18 —21 | =17 - - 10 -
35.0 - —-12 -1 —_ ~ 21 -2 - =1 - 11 =07
0.0 -1 -17 —20 -2 —26 -1 20 - 16 . - 10
5.0 —18 —21 -2k —-28 — 30 -y —21 ~1T -1 -, 10
50.0 -2l —-£5 —-27 - 3L - —-25 -21 -18 =15 -1l
60,0 ~26 —29 | —33 -37 "1 - =19 | =15 -l —-10 -06
0.0 —26 -29 -3 - 37 — - 11l - OF -, 0% ~ 0% -
80.0 -22 =2k | =25 -28 -3 | b —03} =a .01 .02 .
N 90.0 -0 - 07 - —08 - 0T . 03 .0h o o
9%.0 0L .Ql .OL [} .01 . K] e, .05 06 |
B, Y- . ) ; R &7 ——mfmm= [=mw e [===
: L5 .36 .30 .26 .19 .11 S - - -] - —~a2 -0
Lo 23 AT .13 .06 .01 —3h [ —26 —~ £ - 1% -.06
7.0 .15 &9 O3 QL -06 —29 [ —2k —17 -1k -07
10.0 .09 . 0L —® —~08 —-29 | -2k — 17 -1k -.08
1.0 .03 - | —.0% -10 ) -25| - —15 -12 -~07
20.0 - -07T | =11 =15 —20 —-23 | ~21 -16 -13 -8
25.0 —~06 1. ]| =14, | =29 —ae —-2%5 | -2 =17 -1 —-10
30.0 -1 =13 | =~ —-23 —26 —-26 | —.22 =17 =1 -0
Eg.o -13 —80 | —£1 —.26 30 —26 | —23 - -13 -1
.0 - -2k [ =26 —-31 —.33 —~27 | —23 - -2
k5.0 -2 - —31 —36 —39 -25 |. —~22 -18 —1% —12
%0.0 —~26 -3 =33 - -3 , 23 | o —17 —15 —11
&.0 —.23 —33 | = - —k7 =15 | =13 —10 -.08 - 06
T0.0 —.26 —29 [ =31 —33 -k -t | —.06 -03 -2 .ol
80.0 -18 =19 | =19 ~28 81 N .0l .03 y 03
90.0 -0z =03 | 02 —03 N: -] . .05 06 .08
95.0 . . . K K:-] .07 . .08 .07 .09 )
(3% v/ o .10 219 3 37 RI] B e BT N S
1.5 <35 «29 K .16 .07 -5 | 75 -5 -36 —~20
4.0 22 W15 .10 N3 - —T0 | =k -3 —25 -1k
7.0 1 .05 oL ~07 - -58 | —37 —28 -2 —1h
10.0 .07 .01 | —0h -0 -16 ~hO | =35 26 —-20 -13
15.0 -0l =07 - 11 =13 —2h -.38 —-.30 -2k - 18 - 12
20.0 —05 —-13 | a6 —~23 —-e8 —34 | —28 —£81 ~17 -18
23.0 —-11 =17 | =21 -3 . -3 ]| ~26 -21 -17 —12
30.0 —~15 —21 | -2k —-30 —-33 -89 | -2k —-.19 —17 -12
g.o —20 —-25 |29 -3 ~ —27 | —&k —19 - —12
.0 —Bk -29 |33 - -k -85 | -22 -19 -16 ~12
is.0 —27 —33 | =36 —i3 —k8 =23 | —.20 -17. -15 -1
0.0 -89 =34 | =37 —h6 ~51 —21 | -1y —13 —13 -1
60.0 —28 -3 P =3k —~35 - -1 | -1 o7 - —03
70.0 -22 —-23 [ —26 —~29 —28 —. Ok —ug —~aL -0 K-
80.0 -2k —16 [ =216 =18 -18 3 . .05 05 .07
90,0 006 -01 —\%._ —.% —..% . .07 . .07 .10
93.0 . Mo ) 06" N . .10 09 u20 a1
G55 A o .06 15 27 B . ——— === e ==~ ==~
1.5 .38 .29 .22 .13 R —-93 | =88 | 67 —~h2 -2l
- ko .23 . LR . - —8 | 66 —38 - _"1}
7.0 a3 .07 0 —~o7 = =8 | -5 -3t -2 -
10.0 .07 0L |- —12 —64 | —.39 -3 -2 =15
15.0 0. | =05 |—11 —19 - ~h9 | =33 —.£5 -1y —-13
20.0 —-0T =12 [-18 —£5 -3 —37 | ~.28 -21 - 17 -12
25.0 =11 =13 |81 -29 -5 . -32 | 26 —~20 ~17 -12
30.0 —.13 —20 -2 -3 - —28 -2k —19 —-15 - 12
.0 -0 -2k —~28 -33 - ~-28 | ~23 - 18 -1 -2
.0 =23 | =27 |=32 -.38 — AT —2k | —20 —-17 =2 -1
k5.0 -~ -29 |3 - =49 -2l | -18 —15 —-13 -.10
0.0 —~28 —30 3 — k8 —_ 13 -13 =11 —-.08
.0 —23 —27 {—30 -3k -3 -09 | —o7 -~ 05 05 —02
70.0 =21 =8l . |- —25 —28 -0L {0 at 0 .03
.0 =13 —1% |1k -~15 —16 05 .06 07 .07 .09
90.0 () .01 .a K] .09 .10 .10 .10 A1
95.0 .07 .08 .07 .07 .08 WJ1 .12 .12 .12 +13
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* TABIE X.- CONTINUED
(a) Concluded
Upper Surface
Spazyiee |Percent Il of afteck _imgla of atinck
gtation |chord ° 10 o0 10 20 5 _,0 o0 10 50
0.70T b/2 © -0.05 0.06 0.20 0.35 0.k J e P e
1.5 .38 .33 27 ik 4 .05 -0.86 | -0.90 | ~0.79 | -0.53 | -0.28
k0 26 .20 .1 33 - 0T -85 - 8L - - —_22
T.0 .16 .10 . - 06 — —. 5% -T2 -39 —26 — 19
10.0 .10 .05 —0e -11 —.20 -8 =19 -.34 —25 =1
15.0 .02 — 03 -, 09 - 1T -2 —-TL -.38 —-2T7 ~.20 —1k
20.0 -0k ~.09 =15 —23 —31 -8 —-31 —2 -19 —13
25.0 —.09 — 1k -.19 — —35 e —-28 —21 —~28 —13
30.0 -1k - 19 -a3 —30 - 37 -32 —25 - 20 —IT —_ 12
35.0 -.18 -2 —27 -.33 - -2k —-22 -19 ~16 -1
k0,0 -1 —25 —30 —_ -39 —20 -20 - 1T - 15 -1l
5.0 —25 - 29 - 32 -_ — Ik -16 - 1T —~. 1% - 13 - 10
50.0 —27 =30 -3k —-36 55 -13 -.13 -1 -.10 -.08
0.0 —25 —-.28 —s30 —33 — 3k - 05 - 05 - — -, 03
0.0 —.20 —-20 —20 —22 -.22 .02 .03 .03 .02 Ok
80.0 - 11 -1l -1 —_— 12 - 12 .08 . «10 09 .09
$0.0 .02 .03 .03 .02 .03 12 .12 .12 e .12
$5.0 .08 .08 .09 .09 .09 —— e e | e
0.831bv/2 O .06 b .27 .39 56 —_——— | m——— = === | -
1.5 .38 .35 .29 .19 .09 -5 -8 83 —~60 —33
.0 .26 .21 A5 . -0 —56 -6 - -9 =25
7.0 16 .11 05 - 0k -1k - 67 -.80 - 50 —-26 — 20
10.0 .11 .06 o] - 09 - 19 —60 5T -3T —-2T —e LT
15.0 .02 - 03 - 08 - - 23 —50 —46 —30 -2k -
- 20,0 -0 -10 -1k —22 —.29 —.48 ~.36 —27 —-20 —_
25.0 -.oz -1k =18 -.26 —31 —x8 —.30 -2 - 19 -1
30.0 -1 —.20 —.23 —-.30 —-35 -.36 —26 —21 - 18 —13
35.0 -.19 -2k -.28 -3 - -32 —21 —.18 =17 =12
- %0.0 —25 —29 —-32 -.38 —. ik —25 —17 —-15 -1k -1
Is.0 —.28 - 32 —35 -39 —_ - 19 —-13 -1l -1l — 09
%0.0 —.29 —-32 —33 —-36 —36 -.13 —11 —.08 - -
60.0 -2k —25 —25 -.26 —-27 —03 —-02 —.01 —02 —01
70,0 —=16 -.18 — —-19 —19 .01 .03 .05 .03 .05
8.0 —.10 -9 -0% -09 —.10 0T .09 .10 .10 .10
90.0 .03 .0h .05 Ok .05 .10 a2 .13 .13 Ak
95.0 .09 .09 .10 .10 G211 12 .13 15 215 21k
0.2k /4 O —6T —.50 -.30 —06 .19 ——— | m——_—— == | === | ===
1.5 .38 .34 .29 .21 A1 2,02 -.96 —.90 - T3 —he
k.0 .25 .20 ) . - ——— |eme | e =
7.0 .16 Q11 05 - -.13 —1.05 - 90 —.ﬁ —3k -
10.0 .09 03 —-03 - 11 —-19 — D - Th - -33 -2
15.0 -2 .08 -13 —.20 —-27 -Gk -6l — 35 —-29 -2
20.0 -.13 —20 -23 — 30 —33 —-.a —538 - - 19 —517
25.0 —18 —-.23 —26 -3 —.36 -13 —21 -17 —17 -13
30,0 —22 —26 —-27 —31 —33 -09 —-16 - -1 - 13
35.0 -2k —-27 —28 - 31 -3 -. 10 - 12 —-13 - 13 -1
ko0 ~2k —-.25 —26 —-30 —31 —09 —-11 -12 -12 —-.10
5.0 -2k —25 - —29 -30 -0T -— - 09 =10 ~.08
50.0 —21 -2k —.2h —.26 —26 -0k - —-.06 - —.05
600 |oee | === | === | === | === —~02 o 0 —01 o
T |orme | ome e | mee | .01 Ne,] .06 .05 L5
80.0 —.05 -05 -0k -.06 —06 Ner] .09 .10 .09 J1
90.0 05 .06 . 05 .05 .08 Q1 . .13 a2
95,0 .08 :09 =31 .11 11 .09 .13 A5 1% 1k
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TABLE X.- CONTINUED
(b) an » 30: ll'o’ 50, 60, 70

mi.u B8 Pg;:nt —m"—m. X ! Lover Wwriace
B on | O
30 L %° &° ° 3° [ 5° & 1
0.086 b/R| © 0,55 0.5 | 0.55 0.%3 0.hg PR IR B R i
1.5 .13 o7 | O — - 0.0 0.12 0.19 0,26 0.32
k.0 o2 -03 | =08 -1k —20 <11 16 .20 25
7.0 -03 06 | =11 -13 20 03 .08 a2 .16 .20
10,0 - =10 | =15 -~18 -22 [+-] .06 .10 W14 a7
1%0 |} =10 =13 | =17 -20 -_-.3 .02 .09 12 .25
20,0 -13 - 18 —21 23 o <Ok OT .10 »13
£5.0 - 18 =20 | =2h -27 —30 — 02 a1 N3 .% A1
. 30.0 | =21 —2F | =27 —~30 -3 —03 .03 . 09
gg.o -2 —-28 =30 -3k - —-05 -, 01 00 O3 .07
-0 —30 -3 | =36 - - -07 =03 .03 -3
¥5.0 -3 —.Eg - - =M -07 - Ok -0l .= .
0.0 - - - — ™ —-51 -08 -0 -03 ] .03
60.0 - =47 | =50 -5 -5 -0k ~al .03 .03
70.0 =M =51 [ =55 - -6 [} "] Ol .06 .07
80.0 -36 -39 - -5 —-36 Ko ] .07 . 10 o1
90.0 —-09 10 | =12 -13 -AT .06 o7 .08 .08 .09
95.0 -0l -~ | —03 - 06 -0% . 0T 0T .06 .05
0.195 b/2 © 30 . R k2 .33 e [ mmm e ] mme e m
1.5 B - =13 -3 —37 [} .09 .18 .26 «31
%0 -3 -1l =19 -26 -33 ° 07 .13 19 2%
T.0 - 1L —17 -2 —-29 -3 0L . 09 13 19
10.0 -1k -19 - 2 —-2g -3 -03 .02 07 FpEY I3
15.0 T —~23 | =27 -31 - - 03 K. .09 ]
20,0 - =27 | =32 —36 —h1 -0k o .03 .07 .10
25,0 —.26 —eg | - - — kL - 06 -0 K.} .06 .
30.0 =30 -.33 -'ﬂ —~8 -5 -06 -03 0L . g;{
35.0 -3k =37 | =~ ~hh ] —08 —~05 =01 .03 .
k0.0 - . ] - k6 -l -5k - 09 - 0% —02 oL N
.o | k3 —b46 | =31 -53 —-58 —09 -3 .03 . .03
30.0 - —~350 | =5k — —60 —.gz -3 -03 aL o
€0.0 - =54 | =59 -6 -.66 - - 02 a .05 o5
.0 — -l - — 6 —69 «03 N~ .06 07 .08
] —.20 —2h | =36 — 8 —.54 gz .09 .10 .10
90,0 -0 - | -0 - 01 -.03 . .10 .09 .10 10
v 5.0 o . .03 06 <03 .10 .10 K- .10 .09
0.382 b, [ e 5 Al .35 2k = | mm= | == | == [ ===
1.3 - =13 | =eT —.io -5 - 06 .17 .26 .31
k.0 ~1 -2 | =33 -2 -55 - . .12 .19 2k
7.0 -2l —-28 | —36 =k -5 —-06 0 o7 13 27
10.0 -2 —-28 | - -2 -53 07 -0L .03 .10 A5
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TABLE XI.- CONCLUDED
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TABLE XII.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE
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TABLE XIII.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE .
STATIONS OF THE WING. Mgy, 0.93; R, 4,000,000

(a) Qaz» "203 ‘lo: OO: lo: 2°

surface e, S—
Spenvise |Percent Egg; of m _Angle of attack
chord -20 =19 el

station
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TABLE XIIT.- COETINUED
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TABLE XIII.- CONTINUED
(b) Concluded

station chord 30 ) =0 &0 - To 3° §o
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TABLE XIII.- CONTINUED
(c) Oz s 80: go

Parcent al
station chard 8% o a0 9o
o.c86 v/2{ | o C.h9 0.4k B B
1.5 | -16 -2 0.38 o.h2
0 | =g 2% . .
T.0 | <. -.2h 25 29
0.0 | -.26 -23 21 .25
15.0 | -.22 -26 «20 23
20.0 26 .29 «1T «20
25.0 | =28 =31 Jah 1T
30.0 =31 =-.33 <12 A5
Eg.o o34 -.36 «11 «13
.0 | -39 -2 -08 J
ks.0 -k -ok7 06 05
50.0 -.49 =51 05 .07
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TABLE XIIT.- CONCLUDED
(e) Concluded

Spenwise | Percent ry atte e of attack
station chord g° g0 8° P
0,707 b/2 [¢] 0.09 =-0.01 p—
1.5 =. ~1.09 0.3 0.38
k.0 - =1.0% . 2 .28
7.0 -8 -99 a7 21
10.0 =78 =97 a2 AT
15.0 =73 =91 .09 .13
20.0 -.TL -.86 . 09
25.0 - Th -Th Ol .
30.0 =TT -.80 .01 .0
35.0 -.78 -8 -.0L 0L
k0.0 -.80 -.86 -0k —.02
5.0 -85 -.88 -.05 —.0%
50.0 =.T3 -5k =0T -.05
60.0 - =33 . -.08 =07
70.0 =-.32 -29 -.08 -.09
80.0 -.32 -.28 -.06 -.08
90.0 =30 -.28 -.08 -.10
95.0 =-.28 -27 - - -
0.831b/2f O o15 .05 -] ===
1.5 -.98 | -1.09 .35 .38
k.0 -.90 -1.03 22 .
7.0 -.8h -1.00 .16 .20
10.0 -.80 -.98 J12 15
15.0 =75 -9k 07 »10
20.0 =Tl =91 Ok .06
25.0 =.T3 -.89 .01 .03
30.0 —-76 -.86 -.02 -oOL
35.0 - =83 -.05 -
40.0 =60 ~.T6 -.10 -.09
45.0 -.38 - 40 ~el2 -1l
50.0 -.28 -.30 -.16 -.15
60.0 24 -2k -1k =15
T70.0 =-.20 =21 -.12 -.15
80.0 -.20 -.21 -.08 -1
90.0 -.19 -.2L -.08 Ty
95.0 -.19 -.20 -.10 -.13
b.92% b/2 0 <31 25 --- [
1.5 -. -1.06 .31 .34
k.o -.90 ~1,02 - - - -
7.0 -.87 | -1.00 <11 A5
10.0 -.84 -.58 . <06 .09
1%.0 -.80 =96 -.01 0L
20.0 -.81 =97 -oJ1 -.09
25.0 -.81 =95 =15 -
30.0 =76 =91 22 —21
35.0 - -.88 -23 -23
ho.o =30 | -.63 ~.2h -25
45.0 ~.38 - -.24 -26
50.0 -.29 -3 -2k -o25
60,0 [ ~== | === -.20 -.23
T0.0 - --- . -15 -.21
80.0 =19 -23 =0T =11
90.0 -.19 -22 -0k -.05
95.0 =17 -.19 -0k 0%
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TABLE XIV.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE -
STATTIONS OF THE WING. M., 0.9%; R, 4,000,000 -

(a) Qnys "203 "lo: Oo: lo, 2° -
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TABLE XTV.- CONTINUED
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TABLE XIV.- CONTINUED
(b) ) s 301 ho; 50
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TABLE XIV.- CONCLUDED
(v) Concluded

panwise | Percent j————————UuRer surliace lover gwyfgce |
station c‘ho::sl 2 %0 = e
R b/2 [+] 0.k5 0.h5 042 - -
FTOT / 1.5 =02 -1k ~.26 ~0.17
k.0 -.13 -.2h ~.33 -6
7.0 -.21 -.31 ~.39 =15
10.0 =25 -.33 ~. e L
15.0 =31 -.38 -3 -13
20.0 ~3T =k ~50 18
25.0 -kt e ¢ -2 -.12
3.0 -5 =51 -5k -13
35.0 =50 -.56 - -.13
ko0 =55 -.61L - -.13
15.0 -.62 -.66 - -1
%0.0 -.66 -7 -.73 -.10
60.0 -T2 -T9 -.80 -.05
T0.0 =37 -.T3 -6 .
80.0 -.08 =17 - .10
90.0 .06 .09 -.03 .13
$5.0 .11 15 .09 - - -
.83 b/2 o] AT M7 Jh - -
1 v/ 1.5 =13 - -.19
k.0 -12 ~.23 -.35 -.18
7.0 -.20 -.30 - -.15
10.0 -.25 -.33 -h2 -15
15.0 -.30 -.38 -6 =14
20.0 - ~ ik ~.51 -.13
25.0 -1 =BT -.53 -.13
30.0 -5 =51 =37 =13
35.0 ~51 ~5T - -1k
ko.o =56 ~62 -.67 -.16
k5.0 -.63 - -.73 15
0.0 ~TL ~.T6 -.T7 -.09
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0.0 -.13 -.29 -.38 Ok
80.0 - -.05 -.20 a1
90.0 .10 .09 -0k 15
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ko.0 -.60 -4 -.68 -.12
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70.0 SN RS R .
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55,0 .12 .09 02 .15
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My, 0.95; R, 4,000,000
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TABLE XV.- CONTINUED
(a) Concluded
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TABLE XV.- CONTINUED
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TABLE XV.- CONCLUDED
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TABLE XVI.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE
STATIONS COF THE WING. Mg, 0.96; R, 4,000,000
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TABLE XVII.- CONTINUED
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TABLE XVIII,- CONTINUED
(b) ay, 8%, 10°, 12°, 14°, 16

] surface Lower surfaca
Bpanvise | Percent Ao
atetion | chord & 10° 220 1%° 169 _ 8 10° 12° 142 16°
0.086%/4 o 0.2, | -0.05 | -0.k1 | -0.86 | -1.28 . P BT B .=
1.5 k6 =70 Gl =1.1h ~1.88 0.36 O.kh o.x O.Eg 0.60
%0 -.ho -5 -7 -9 | -1.09 . .33 k3 . .55
7.0 ~.35 -.47 .61 .75 =90 .22 29 .37 A3 b
10.0 -.35 -.46 -.57 -.69 -8 9 26 .33 .39 5
15.0 -.3 -k - -5 75 AT .23 .30 .35 .
20.0 - -5 - -6 -.73 a5 .20 .27 .32 37
25.0 -.38 - -.53 -.6L -7l 22 18 .25 29 3k
30.0 -'E& -5 -2 -.6 -.58 KiY .16 .22 27 .32
35. - -6 -5 -5 -.67 .09 a5 21 25 .30
ko.o -.h2 -.48 -5k -.60 -.68 .08 .13 . 23 27
k5.0 -.k3 -Jg - -.60 -.67 .07 .12 W27 2% .
0.0 -3 =38 =52 -.58 -6k 06 J1 16 -] .25
60.0 -.h0 -4k ~.k8 -2 ~.58 .08 A1 16 20 .23
70.0 -. -3 -.38 -he -6 09 a2 16 .19 .22
80.0 -.2h -5 -.27 - -.33 12 o1k a7 .20 22
90.0 -.07 -.08 -.09 -.10 -13 Ja1 .18 L . AT
95.0 x:] [/ o -.0) -.0k £9 | .10 12 213 .13
0.1951/8] o -.10 -5 | -1.13 | -1.71 | -2.25 Bl R RN ---
1.5 -73 | .22 | -l. -2. -1.97 .37 &6 5L S Sk
k.o -.58 -.78 | -1.01 {-1.43 | -1.6% .29 .37 A5 K3 .55
7.0 -.53 -.87 -.86 |[-1.1h |-1.5% 23 K .39 ks .50
10.0 -.50 -.61 -7 -98 |-1.25 .19 27 o3h A1 A6
15.0 -.h8 -.57 -.T0 - -1.03 .16 .23 30 . RS
20.0 -.48 -.56 - -.79 -.93 Jak 20 .26 .32 .37
2%.0 -7 -.53 -.63 -.72 -.8k a1 .17 .33 2 .3k
30.0 -7 -.23 -.61 -.70 -.80 .10 a5 .21 27 .3
35.0 -a7 -8 -.60 -.68 -7 .09 gk 19 .2k .29
40.0 -.48 -5z -.59 - -] 07 .12 AT .22 .26
45.0 =T -5 -7 -.64 -.71 .06 B a6 20 25
=0.0 -.h8 -.50 -5k -5 -.66 .05 10 1k 19 22
6.0 -.ho b3 =.h5 -0 -.? o7 n .15 A8 22
70.0 - -.33 -.3h -. -kl 09 a2 a5 . .21
80.0 -20 ~.20 21 -2k ~26 11 .13 a6 a5 .20
g0.0 -.04 -.05 -.05 ~-.08 -.09 .10 .12 .13 J1 15
95.0 . .02 .0l -.01 -.03 .09 .10 .11 .11 .11
0.382 b/2] © ~.33 -89 |-1.36 |-i.TO -2.22 I R T Ll -
1.5 [-1.20 (273 |63 {-1.m -1.2 5o .3 &7 RY ik
k.0 - -1.03 |-1.3% |-1. -1, 30 .39 b k8 2
7.0 -.70 -90 {-1.3 [|-l.37 |-1.6 2k .32 .39 b g
10.0 -.62 -8 [-2.08 [-L.22 |-L.53 20 .28 .35 Ao &5
15.0 -.58 -1 -.92 [ -1.15% |-1.%4 .17 2k .29 . AL
20.0 -.57 -.66 -.83 ~1.01 -1.3%9 b .21 .31 .37
25.0 - -.63 -7 -.93 |-1.29 a1 T .23 -] .33
0.0 -2 -39 -.T0 -8k |-1.09 J2a 15 2 26 .30
35.0 -.52 -7 -.66 -.78 -97 .09 Wk 19 .23 .
40.0 -5 -. -.63 -.63 -8 o7 Q1 21 -
45.0 -.5% -.53 -, -67 -T5 .06 211 * a5 .19 22
%0.0 - -.50 ~.54 -.60 -.66 .03 09 23, | a7 20
60.0 -.39 -0 -3 -. -.51 .07 Jdo .13 . 19
70.0 -8 -.829 -.30 -. ~.39 .08 .20 13 a5 a7
80.0 -a7 -.18 -.18 -2 -.25 .10 .12 s 15 26
90.0 -.03 -.03 -.0h -.10 -2 .10 11 RiY .12 .12
____7_&._q:.n_.1__.n3__.na ) =05 ) -.0% 10 L10 10 N__M
p.953 b/2] o -85 | -z.% [-l.82  [-L.81 [-2.00 B IRV ISR e -
1.5 j-1.3k f-1.91 J-ake (-1 -1.62 B A5 4 42 k1
5.0 -.88 -1.26 1.3k ~1.h3 -1. .3 .30 Wb &7 .50
7.0 -76 |-1.03 )-1.29 {-l.37 |-1. ] .32 .39 Sk A8
10.0 -.70 -8 |16 J-1.25 |- .20 :E 35 .ho kb
15.0 -2 -78  [-1.05 |-l.20 [-1.h2 a7 E .29 .35 .39
20,0 -0 -1 -91 |-1.08 [-1.33 Wk .20 26 g1 .35
25.0 -57 -. -.82 |-1.00 . {|-l.29 W11 a7 22 ¥ .31
30.0 55 ~.62 =15 -.88  |a.a . T 15 .20 2h .28
35.0 -5k -5 -. -.T9  |1.16 . 13 . a2 .29
ko.o -.52 -.56 -6 -0 |-1.0T . a1 15 19 a
ks.0 —.Eo -.53 -5 -.63 J1.00 .06 10 .13 27 .29
50,0 -k7 - -.gg -7 ~.91 05 .08 .12 a5 .16
60.0 -.38 -.37 - -.k3 -5 . 09 .12 .k 25
70.0 -2 -.27 -.29 -.32 -9 .07 09 1 .22 Ja2
8o.0 -6 -1 - -.21 - Je J1 .12 .12 .11
90.0 -.02 -.03 -.08 -3 -.33 .09 .09 10 .08 .05
95.0 .03 OL | -~.03 -.08 -.26 .10 .09 .09 .06 o

A e
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TABLE XVIIT.- CONTINUED
(b) Concluded

Upper surface Lover surface
Spanwise | Percent e of attack of attack
station | chord 8° 10° 129 40 160 8° 10° 120 | 1k° 16°

-0.62 -1.21 | -1.k3 -1.65 -1.k6 --- --- - - - - - - --
-1.k8 =177 -1.28 -1.38 -1.16 o.ko 0.4k 0.k2 Q.39 0.39
-.89 -1.3% -1.30 =1.32 -1.03 .32 .39 A2 55 .k8
=79 ~1.17 -1.23 -1.28 -1.0k .25 .32 .37 .53 ik
-.T0 -9k -1.11 =1.17 -1.00 .21 .28 .33 <37 .39
-.64 -.80 -1.02 ~1.10 -.98 A7 .23 - .32 34
-.60 -.Ti - - -.93 .k .19 24 .28 .30
-.58 -.66 -.81 -.92 -.91 .10 .16 «20 .25 .26
-.55 -.61 -.T3 -.82 -.86 .09 12 .16 .20 .21
=75 -84 .06 10 ) A7 .18
-.50 -.53 -.60 -.66 -.T9 .05 .08 12 Ik 15
-.48 =51 -. -5 =76 | Ok 0T 10 .12 .12

-.35 -.36 -.36 -k -.67 Ok 05 07 .08 .06
-.26 -.25 -27 -.30 -.59 .06 .06 .07 «OT .03

0.707 b/2
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-7 | -1.36 | -1.26 | -1.32 -71 I e B e
-.68 -9k | -1.20 | -1.30 -.72 a8 2k .29 31 .3k
-.60 -8 | -1.03 | -1.3k -.70 12 .18 .22 .26 .25

-8 -5 | -2 -.88 -. .01 .1k 06 .10 .10
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-.bh - -.56 -.67 =57 -.03 -.02 -.01 <01 .0L
.Oh -0l -.01 [+] -.01
-.40 =55 -.48 =55 -.48 -.05 -.05 -.05 -0k -.05
~-.39 -h2 -.k3 -5 -.h6 -.05 -.05 -.05 -0k ~-.05
-.36 ~-.39 -.h0 -.50 =2 -.05 -.06 -.06 ~.05 -.08
-.29 -.32 -.33 -.hk -.40 ~-.0k -.05 -.05 -.05 -.08
-.23 -.26 -.29 -l ~.37 -.03 ~-.05 -.05 -.05 -.09
-7 -.20 -2k -.39 -.36 0L -.01 -.02 -.03 -.08
-.10 -1k -25 -.39 -.35 .02 -.01L -.03 -.05 -2
~-.02 -.08 -.19 -.32 -.35 .03 -.01 -,05 -.10 -.17
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TABLE XVIII.- CONTINUED

(c) ay, 18°, 20°, 2209, 24°

.

| | faf: 4RedRBRE2RARANTY  REGTRARITARNRANYY|  SARERIALEARO1TTY | HARATIAAARITL YT
Nw"m@ﬁwﬂmMMmmp&mxﬂummaﬂﬂmaymnwﬁ&@zmwmmmmamww»m&ﬁmmanﬁmwmmﬁm&&uMM&@aﬁnmmMmm
M@HMﬁxamMnma$&mﬂgaMm_»&”znuﬂmyaxmammﬂmmﬁmx&MMﬁayaﬁmwuuomMM&xMMw”&mamm@mmm¢
4EARIMISAATILLNT) | AARAIIAANRRNCURIE)  LARRLTRARNY A5 TRASIRARG YN EES

247

LR L LS L DRl T LI R IR EEEL
.ﬂ-.ﬂ..-- [} L I I I B

R S L R RN He L BR 18 R TR REA T4 1280280 RRNR YRR AR08 RS AEER LG
nmnu_dn.n.._..._.......omd.ﬂ..m_.udd...ﬂddd..._......n....._..__.ud.....md_...................____.__..
(B4R L nY R T NN S LR HE L LR 8R Au/8 PRAIN D18 SERARELE 1 00 EE 2 A8 RENET
nmnu_n..u.‘..___...............nu._nm...m.m..ﬂ_n..nﬂnﬂ..._........_...nu.m.n......mddddd..d__.._....ﬂ._._._....._._......
e S SRRt RO AR R E R YRS P B AT H9 |1 20 AT 4 BEERAN RITYR4E BRRAHBER SR
4444-—-———-————-—41——“—1——4“—1—---—---ﬂ-‘d—\-&ddﬂ-d-ﬂ.ﬂ—\-‘dﬂ—--—-—dﬂ-‘-—-ﬂ—i.&ﬂ—ﬂ.---_---
] nQOQQeCQe88QQQeeey 500000000000&&&&& NoQegQeLeaQQeQe Qe d JO&&JOOOODOOO&OOO.
mm C AR RS N REEE AN A IR ARG RE g o4 3NgNaRe sREPg YOS SRRNARILTREEEAR
8gix > b W
iife 3 4 8
w)Oo o [+] [«]




103

yAREIETCTELD)

(c) Concluded

TABLE XVIII.- CONCLUDED

mwmm@mMMm&m@mMMmommmmaMMM$mmﬂﬁﬂmmemmmm@m@&@ﬁﬂﬁmommmmﬁmﬂ
oy Bex4nnunantasdns | vazonvanansageey | 1n neunes 2a9ay9e
hhi
gwmmmnﬂﬁﬂmﬂ@M&mMmM$mmmﬁnm&ﬁﬂﬁﬁmmmmmmmmm$m$@$ﬂmMommmmmmmm
9323845990488 49/ A92RANEIILIYNET. |1 HNAAY 288RANT
e e b S b L
b e T e ] PR b
T B R R R TR O M A0,

180

chord

50000000000000000

o AfrgngR AN LRELE S

50000000000000000

R P EPEDEIT CE AN

50000000000000000

orArgig AN LSRG LS 8K

RACA RM AS52D22
Spanwise |Percent |
station

0.707 b/2

0.831 b/2

0.92% b/2
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TABLE XTX.~ PRESSURE COEFFICIENTS AT SEVEN SPARWISE
STATIONS OF THE WING. Mg, 0.25; R, 8,000,000

(a) ay, =29, 09, 29, 1"05 6°

'tlmnﬂa::- - - O
Spanwise | Percent at
station
0.086 b/2
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i
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TABLE XTX.- CONTINUED

(a) Concluded

105

Ipper gurface Jower surface =~ = |
Spanwise | Percent T Angle of sttack
station| chord 2% . 0% %o 6° 20 o0 20 I [
0.707Tv/4 o -0.64 | 0.10 0.h3 0.5 —0.0L U B e e
1.5 RTe] .28 .06 —.25 — —-0.99 | -0.60 | -0.18 0.1% 0.33
k.0 29 .1k -0l -.27 —.51 —61 -3k -.12 .07 22
7.0 A7 .07 -.09 —.29 . =5 -.£8 -1 .ol A5
10.0 .13 .03 —12 -.28 -.43 -.38 —.24 —.10 .02 .12
15.0 .06 [ =05 -.16 —~29 -kl -29 -18 —.08 .01 .10
20.0 .01 | —.09 -.18 —.30 -39 -.23 -156 -.07 .01 .08
25.0 -0kt | —12 —-21 —-31 -.38 —21 -15 —.08 o .06
30.0 -06 | -1k —22 —.33 -.38 —19 13 -.08 -, 0L .ob
35.0 —10| =16 —24 -.33 -.38 -.18 -2 -.08 -2 .03
ko.0 —-13 | =16 —.24 -.31 -36 -.15 —11 —.08 -0 .02
bs.0 —156 | =21 —27 —.32 -.38 —.1k —.10 —.06 —02 oL
50.0 —-17 | —22 —-27 —31 —35 —.10 —.08 —.05 -0l .01
60.0 —16 | =20 —.2k —.26 —-31 —-.05 -.03 -0l .02 .03
T70.0 —-13 | =16 =19 —21 —.23 .01 .2 .03 .05 .
80.0 -09 | =10 -13 -1k -1k .06 .07 .07 .09 .09
90.0 OL| o —.01 —.0L —.02 .10 .10 .10 W11 .10
5.0 05 206 .05 :05 Ol e B e e
p.831 v/2[ © —.5h .30 .5 . 1k ——— == == == ==
1.5 R4 .31 J1 —.20 —-.56 -1.18 —-.T0 —.24 .08 .29
k0 .29 .16 -0l —25 — —67 -.50 —-16 .0k .19
7.0 .18 .08 -.07 —.26 —.13 —kg —31 -1k .02 .13
10.0 .13 .03 —-11 —-27 -4l —k0 —25 -11 o .10
15.0 06 [ —.03 -15 —.28 -39 —31 —21 —.10 -.01 .07
. 20.0 o —.07 -17 —29 —-.38 —25 ~17 —.08 -.02 .05
25.0 -0 | =10 -.19 —29 -.36 —-21 -5 -.08 -.03 .03
30.0 —-06 | —12 —-21 —29 - —19 -13 —.08 -.03 .02
35.0 —-10 | =15 -2 —.29 -.36 - 17 -.12 —.08 —.0h .01
. Lo,0 -1 | =19 -2k -.30 -3 -1k —-10 -.07 -0l o
k5.0 -16]| =21 —25 —.30 —35 —-12 —-10 -.07 -0k —.0L
50.0 -1T| =21 —-25 —-.30 - —-.09 —07 —.05 —.01 o
60.0 —-15 | =19 —.21 —.25 —-.28 .0l —.0e —01 0L 01
70.0 —-13 | =15 —-17 -.19 —20 .02 .03 .03 .ol .
80.0 -09 | —.09 —11 —.12 - 0T .09 .08 .09 .07
90.0 .01 0L 0 -.01 -0l J1 .10 .10 .10 .08
95.0 .06 .05 .06 .05 .05 e e e el Bt
Wo o Ik R T -39 oo === === === ===
1.5 Jbo .31 .12 =15 -~k 1.2k =TT -.32 .02 .29
) .28 AT .01 -.19 -39 e | mmm ] e | m—= | ———=
Tlo 017 ooe -oc5 -:21 ‘—-39 —.‘I-9 —-32 -.lh —.0‘* .OB
10.0 1 .03 —09 -2k -36 —.39 —-27 —12 -0k .05
15.0 .03 —.03 —.13 —-25 —33 -.29 —e20 —11 —.05 .01
20.0 -02 | =06 -13 -2k —31 —21 16 =10 -0k —-.0L
25.0 —06 | —11 —-17 —25 -31 -.18 —13 —09 —05 —02
30.0 -08 | -12 -.18 —.25 —29 —.15 -.11 -.08 ~.0h -.03
3%.0 10} =212 —.18 —.25 —.29 -2 —.10 —.06 —, 0l —.03
Lo.o -1k | -8 -.20 -.25 -.30 -10 —09 —.07 —05 —0lt
45.0 -5 | =18 -.21 —25 —30 —09 —.07 —-05 —.06 —_
50.0 —1h — 17 —20 —e23 —.28 - 0T - 05 - 05 —03 -
60.0 —13 | =15 —.17 —.20 —.23 -2 -0l 0 —.01 —02
70.0 -10 | —-11 —.12 =15 -.18 .03 Ok ol .02 o
80.0 -06 | -.07 —-.08 -.09 —13 .09 .08 .09 .07 .0l
90.0 .OL .02 .02 o -1k d1 .10 .10 .08 05
5.0 K .06 .07 05 02 ik § J2 .12 .10 .06




106 ORI NACA RM A52D22

TABLE XIX.- CONTINUED
(b) ay, 8°, 10°, 12°, 14°, 16°

Xower ace
ey e o e— - 7 s
station| chord 8o 10 12° 1%° 169 50 P
0.086 v/ g 5 0.25 | -0.31 | -0.79 | .53 | 2.1k JEp— [ —
. =/ ~T5 =97 | -1.89 | -1.%9 0.37 —_—
k.0 —k3 -61 —~T4 -2 | .09 .28 -
7.0 -k —~kg - -.g -8 .22 _—
10.0 —-33 -~ - - —~T6 .20 ———
3.0 | =331 M -5 | —60 - 18 -
:g.g -.§ —.:3 -.:g —56 —h% 15 -
o - —41 - - - .13 _—
30.0 =36 | ——— ¥ ——— - 21 ——
el B O el e Bl B w | ZZZ
.0 - - — 4T -—— -5 08 -
.0 | =39 | —-m | b6 | m=— | 5 o8 [ -
50.0 -3¢ | === - B %0 .07 -
60,0 -3 | ——— -k | == =k .08 —-_———
T00 | =29 | ———= | =33 | === { -3 B
&.0 -2l [ ——= —8] | ——= —23 a2 -
90.0 - - =07 | = 06 JeTN —-———
23,0 O | - £01 - .03 L10 _—
0.19% b, ] -3 —9L | <. [ -2,76 | -3.9% p—— J——
1.3 =76 | .02 | 4.6 | A.85 | .09 o 04T
k.0 —38 T8 | =.00 | .76 | .49 .30 .
7.0 —51 -.66 -8 -39 | =1.15 .25 .32
10,0 —. AT -39 -T2 —-.85 -99 21 .28
15.0 -k ~33 -.63 —-Th -.83 .18 2k
20.0 - b3 —52 - -.68 - .13 21
25.0 -k -7 - -6 - 13 .19
30,0 —k0 - -5 -39 -5 11 .17
35.0 -39 —.b5 —ugo -5 —60 .10 15
40,0 -39 -4 —»7 =33 -.56 .09 .13
3.0 -39 —h3 —.%6 - -53 .08 22
50.0 - —.k3 —. 45 - =51 .07 A1
60.0 - —37 —.38 —ho - .09 T
70.0 —.26 —.28 -.29 -3 -.3L 11 .1?'
8.0 =17 -18 -.18 -18 -.19 22 .
90.0 —.02 -.03 —hga -0 —03 Jde .13
5.0 . . . . Ok .11 J1
o.38 v/d o -5k [ ¥ =2, X.03 | 5.70 pEp—— g
1.3 76 | -l.2 1.7 | -2.30 | -a. i i
ko0 ~T5 | <L.0l ( -1.29 | -2.63 | -L.95 ,33 .
7.0 —65 - —21.04 [ A28 | L4 .86 .
10.0 =57 -7 -88 | <2.06 | -L.23 23 g?'
13.0 -5 —~63 T3 -9 | 4@ 19 .
20.0 - -6 -9 -& —90 L] .21
23.0 b7 ~55 -.63 -T2 -9 .13 .19
30.0 — bkl —.g; =58 -66 - 11 1T
Eg-o -3 - -5 -8 - .10 .15
.0 -3 —.b7 - =59 -G R 13
k3.0 —_ —46 - -5 —57 . Je
%0.0 -5 — bk —47 —3%0 -3 .07 .10
60.0 —3k —36 —38 —ho - . J1
70.0 -2 —27 —.27 —28 —-.28 -lo .12
80.0 =15 —-15 -16 15 -15 .12 L1k
90,0 -\.gz —.0e —.01 -0l —-.03 WAL a2
5.0 K L0k -0k .03 0L L1l .12
0555 v/ o -8} .88 | —3.28 | 5.08 | .27 ——= ] ===
1.5 | -1.e7 | -1.86 | 2.6 | -3.15 | -a. ;B RS
k.0 - 1,12 | 2.k -1, -2.17 . .
7.0 -.68 -90 | -1 LI B - .27 .35
10.0 —61 —88 —97 | —L.18 | -1.37 .23 .30
15.0 ~5k -.66 —-81 =97 | _.11 .19 .25
20.0 ~31 .63 —Th -.86 -97 .16 22
25.0 — T —37 -53 =TT — 8 .13 19
J 3.0 —.47 —.54 —.61 -0 -7 12 .26
Eg.o - -3 -.58 -6 -T0 10 1k
.C = —hg - —~60 -6 .08 .12
k5.0 =k ~b7 —-a 56 -5 .07 1L
x.0 -39 =53 - -0 - o .10
60.0 -3 —.34 —36 -.38 —37 . L
.0 —e3 -27 —-27 —£7 —~2a7 .09 11
8.0 =15 - -1k -I13 -1k 12 .8
90.0 —-02 —-.08 -0l —02 -.05 .11 A1
95.0 05 o .0k .01 -.03 .12 1

SESERICIED |
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TABLE XIX.- CONTINUED

(b) Concluded

107

Upper surlface — Tower surlace
Spanwvise | Percent — Angle of atteck e of attack
statlon | chord 8° 10° 12° 7 16° a° 100 | 120 140 16°
0.707 /2 o 0,84 | <2.10 | =3.13 | =5« ~T.93 ce-) == ]| == | m== | =-~-
1.3 =9k | <1.58 -2,16 -2, -3.% C.h2 0.45 0.37 0.17 =0.03
4,0 =.BL | =l.1k -1.29 -1.90 -2 .3k 10 ik . .
7.0 -.68 =93 -1.18 =L.AT =1.68 .26 <3 &0 ol &5
10.0 ~.61 - -39 -1.22 -1.34 22 .29 .36 4o .
15.0 ~.56 -.T0 -.8% -1.0L -1.0T7 .18 .24 »30 «35 .39
20,0 ~.51 =63 -Th ~87 =95 A5 «20 .25 3L .35
25.0 ~ A7 =59 -.66 ~.T9 -.83 J12 1T .22 .27 .31
30.0 ~16 -55 =61 ~.72 -.T5 .10 .1k .19 24 .
35.0 ~45 =51 =58 -.68 -.68 .08 12 15 21 28
ko,0 ~ ik | L.B8 -5 -5 -.6Q .06 .10 dk .18 <20
5.0 ~h2 -.h8 -.Eg -.56 =58 «06 209 J2 15 .18
50,0 ~.k0 -olth - -50 -5 «05 .08 <1 b 16
60.0 ~a32 =-.35 =37 ~-.38 -.38 +06 «08 .10 .12 .13
T70.0 ~.2k -26 ~-26 -25 -2l .08 .09 .10 L1 .12
80.0 ~.1h =15 -.15 =13 =11 .10 .10 A1 W11 .11
§0.0 ~.02 =02 - 02 -.02 -. A1 10 10 .10 .09
95.0 05 Ol .03 0L -.0L - - -~ - - - - - ==
0.831 b/4 © -.76 | -2.0k | =3.70 | -5.89 -8.13 M B e R T
1.5 .85 | -1.46 -2.04 =-2.73 -3.25 .hi 55 .37 A7 -.06
k.0 ~.T5 | =1.07 ~1.h1 -1.81 -2.09 .31 39 43 43 ko
T.0 .66 -.89 -1.12 -1.k2 ~1.60 24 .32 .38 ] 43
10.0 -.58 -.78 =96 -1.18 =1.36 .20 28 .3k .38 )
15.0 -.E.g =65 -.80 =96 -1.10 15 2 2T .32 .
20.0 - =61 -TO -.83 -9k 12 W17 .22 a7 .30
25.0 =15 -5 -.63 -.Th -.81 »10 o1k 19 .23 .
30.0 -l -.E% -89 -.67 -T2 .07 I3 a5 .19 .21
35.0 -2 - -5l -.61 -.6h .06 .09 22 .16 .18
ko.0 =.h1 <18 -.Eg -.57 =-.60 O4 .06 .10 .13 .15
55,0 -.k0 -5 -. =52 -.54 .02 .05 .08 A1 .12
%0.0 -37 -2 -.b6 ~-.48 PR .02 Ol .06 «09 .10
60.0 -.30 =-.33 =35 =36 -.36 .03 <Ol .06 .07 07
70.0 -.22 -25 =26 -.26 -.25 .05 .05 05 06 05
80.0 -1k =16 -.16 =15 =17 .08 .08 07 o7 .
90.0 -0 =-.03 =0l -.05 -.10 .09 .08 .06 .05 .03
95.0 Ol .03 0L -.02 -.08 - - -- -- - ---
0.92k /4 0 =.0L =02 “1.97 T =5.20 - - = - = = - - = - == - -
1.5 =95 | =-1.3% -1.89 2,55 -3.13 -] A5 .38 .20 -.02
%.0 =65 -93 =1.24 1.9 -1.91 --- --- --- --- ---
T.0 =56 =.T8 -.98 =1.2% =1. 19 .27 .32 .36 .38
10.0 .51 -.66 -.82 -1.02 -1.19 .13 A .26 .30 .33
15.0 -.h3 =57 =69 - -.Gh .09 .13 A7 .22 .25
20.0 -.39 =50 £ 14 P (o] =TT 04 .08 Q1 .13 15
25,0 36 = b5 =52 -.63 -.69 .02 .06 .08 .10 12
30.0 =35 -h2 -9 - - o .01 .03 O .05
35.0 -.33 ~oh1 -5 =53 =57 o] .OL .01 .03 .
k0.0 =35 -1 =48 -5k -53 -02 -.02 -.02 -.QL -.01
5.0 =.3h -0 -uT =51 =55 -02 -.02 -.02 -0l -.01
50.0 -.32 -.38 =53 -.48 -5l -.03 -0 -0 -0k -.0%
60.0 - 27 =31 - -0 ~.l2 -.02 -.03 -0k -0k -05
T0.0 -.20 =27 -31 =35 =36 -.01 -.03 -.0k% -06 =07
80.0 -.15 =21 25 -.28 -.29 .03 Q =02 ~.03 =05
90.0 -.08 -1k .19 -2k =35 .03 Q -.03 -, Olt -.0T
95.0 -.0L =-.06 =10 -.18 ~.31 .05 .01 =-.03 -.06 -.10
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TABLE XIX.- CONTINUED
(e) ay, 18°, 20°, 22°, 21°, 26°

NACA RM AS2D22

Towor surZece |
Spanvise| P
station| chkord ol 15° 200 o8 T
0.086 /9 © ~T.32 | ~ee| =] c-=f ==~
1.5 -3.26 0.9 Qo lsk 0.39 0.30 0.2k
h.0 -1.97 B3 59 «61 &2 Sk
7.0 PR 'ﬁ 57 <61 & .68
10.0 ~la . .E; 9 62 66
15.0 -1.12 BY . 8k o7 W61
20.0 =110 &2 &6 .E:. - .58
25.0 ~1.0L .38 .43 &7 Eg Sh
30.0 =1.02 .36 Al 45 . %
35.0 -.98 .34 .38 Sz &5 .
k0.0 =97 .32 .36 o 42 a5
k5.0 -9% «30 I R | R ) b3
.0 ~eg2 »29 .32 .36 37 50
60,0 -.86 .27 «30 «3h .35 37
70.0 -T6 .26 .29 W31 3 .33
80.0 ~a62 o6 <27 29 .29 .29
90.0 -39 8, 22 22 +20 .2
| 9%.0 - W19 .18 .19 15 .13
G IS5 574 0 =5, --3; e m==] ~-~- Y
1.5 -2, . 22 09 05 .
.0 -2.?«5 oS o5 N 59 N1Y
7.0 -2.3% oSk .58 .61 .66 70
10.0 -2.16 E:L 56 60 &5 .68
15.0 -1.93 St ge 5T £l .65
20.0 -L.70 b3 Jhg .53 .57 .60
25.0 -tse kag :2 % .53 6
.0 - . “ . . N
35:9 I B el a3 @ .%
Lo.o -1.18 .32 «36 &0 2 .
45.0 -1.09 .30 «3h .38 -0 A1
50.0 -1.0% .28 32 .33 .37 38
60.0 - 27 .30 31 «3h 3k
70.0 -9 26 .27 .29 29 .29
80.6 -.63 25 .26 26 .26 23
90.0 -.k5 .21 .21 .20 A8 .
93.0 35 AT J6 o1 .10 05
0.382 /2] © 2.0 --- - - - [ O T
1.5 -1.h2 -.0h -.he =06 .03 17
%,0 =1.36 &5 . «5 o2 oo
7.0 -1.37 .51 .5 59 .60 60
10.0 -1.33 gg .55 0 50 £0
15.0 -1.32 « Bg 5 .57 57
20.0 -1.27 A2 . Ea Eg .53
£5.0 ~1.2h «39 ha T . <50
30.0 -1.20 .36 oL RE] BY] b
35.0 -1.19 .3k .38 ho M k3
Lo.o =117 W31 <33 .36 .38 -39
is.0 -1.15 .29 .32 33 35 .33
50.0 ~L 1L 26 -29 .30 .30 .31
60.0 ~1.05 .23 .26 27 .27 .26
70.0 -.96 .22 .23 3 -3 .20
80.0 -.86 .'fz.s .21 .20 .17 1k
K] - . L 1 o -
&8 =B e B N 1 A =
0. B, o -1.hg --- --- --- --= -~ -
595 vf 1.5 “1.1% -.25 .al .10 1A .17
k.0 -1.1L Mo .50 5 .52 s
7.0 -1.08 g 55 .56 37 .5
10.0 -ig :g S % z 56
15.0 -1, . . . . .
23.0 -1.00 A2 33 E'Lr &7 Eg
25.0 E =97 .38 48 43 &3 ohk
30.0, =87 -1. -1.17 | -l.0% 56 .36 .38 .39 <39 .o
35.0 =79 | ~1.3% | -7 | -1.03 -7 .32 3k 35 35 .36
k0.0 -.GE “1.26 | -l.11 | -l.01 - .29 31 .31 31 .32
5.0 - -1.18 -1.10 -l.01 - 26 «28 .20 «£8 «29
0.0 -.Es -1.09 | -1.06 .99 52 o2 25 25 «2h .25
60.0 -8l [ =1 -.96 96 -.90 .21 22 2L 20 20
70.0 =31 =73 =87 =87 -85 ] 18 .16 A2 Ja2
80.0 19| .5k -.;rks -T9 -9 E (1‘? 3 gg gg
0.0 11| -, - -0 - . . - - -
85.0 =.10 -.3 -, 58 -.26 -.}% .08 0L “11 =19 -a
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TABLE XTX.- CONCIUDED
(c) Concluded

Spanwise | Percent ggu a An of attack
station 22°
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TABLE XX.- PRESSURE COEFFICIENTS AT SEVEN SPARWISE
STATIONS OF THE WING. M,, 0.60; R, 8,000,000
(a) ag, '20, Oo, 20: 1"03 €°

Epmvﬁ;a iucrcent ‘\———‘-——EWL — e Aurdaca -
=0 | oo 2° 4° & —=2° o° g° 4° &
0.096 1 1] 0.27 O.kL ok 049 o.ho B T I (RS g
1.5 .33 .22 .09 O —~2k —o.hg | —0.2h | 0,05 | 0.10 0.26
.0 .19 09 -.02 -13 —.25 ~-26 -1k -2 .07 .19
7.0 A2 .03 —.06 -13 =23 —~£3 —13 —.oz .03 .15
10.0 .08 [+} —-02 -17 -2 —-21 ~18 —- .03 Ja2
15.0 .02 —03 —-13 —-20 —27 —18 - 10 ~03 .03 J1
20.0 —-.02 -.09 - -8R —30 =17 —10 ~ 0k e .10
25,0 —.0% -1l -8 —2k -3 —.18 —12 -~05 | 0 .07
30.0 - . —20 - -3 —-1T =11 -~0%5 | O K
35.0 =11 —~ 18 —£23 —3k - -13 —06 -0l .08
k0.0 —1% —20 ~25 -31 36 —18 -12 -07 | —02 .Ch
k5.0 —18 - —-28 -3 —38 -7 —12 =07 [ =03 .03
50,0 -19 —.2 —29 —3 -38 =16 —12 —07 | —03 K]
60.0 -2l —.25 —.2¢ -1 —-35 =11 —08 - [4] 05
T0.0 —.29 —.23 —23 —-29 -30 — —03 [} .03 .07
80.0 - -7 —20 —B1 —22 [} 0 Ok 06 .10
gg.o - —, 0k - —.06 —~06 .03 E g .07 .10
g ol 0 [+] 0% o 5 0T
0.195 % 0 .09 .33 b5 R £k —em [ e (== === - ==
1.5 32 .19 .02 -15 —ke —68 -3k -09 .10 .27
Lo .19 0T —-07 —21 —38 =37 —19 —-06 O7 o1
T.0 A2 —12 23 —37 -30 =17 —~07 .03 .1
10,0 . —~03 —15 .2k -.36 -.27 -16 -.07 .02 .12
15,0 —-09 -18 —.36 -23 —1h s 06 0L 09
20.0 - 03 ~13 -2l —-29 -.38 -2l 13 —-.06 .08
25.0 -.08 -6 —23 —-30 -.38 -2l -13 -7 | =01 o
30.0 —-11 -1 —.25 —32 -38 —.19 —12 —-~0T | —oL -]
Eg.o -5 -8 -27 | =33 -.gg —19 =12 —-07 | —0e Ok
.0 -7 -.23 —-30 -39 - —18 -.13 —~08 | —03 02
5.0 —19 —-25 -3z —36 =k —-17 - 12 -07T | —03 o2
50.0 —21 —26 =31 —36 - - —11 -0 | —~03 01
6.0 —21 -2 -¥ -3 -37T = = -3 1] .03
T0.0 -39 —.21 - - —30 - o 0L Oh .06
8a.0 -.13 -.15 =17 - —~20 K] .0k R .a7 09
90.0 —01 -0 - - s OF .03 .06 . .07 .09
93.0 . <03 .03 .03 .03 0T 0T OT 07 <09
FTSEWﬁ T —10 25 3 R X5 = [ me= [~ == [ ~==
1.5 .33 .20 —21 —5% -89 . —~1k .10 .29
4.0 .20 .07 -.10 —28 -51 -.50 -.27 -09 .07 £1
7.0 .11 -.02 ~16 -3 —~A48 - —2h —-10 .02 .1k
10.0 . -5 .18 —-29 B ] 35 —20 —~09 .02 e
15.0 o -.10 -2 —32 — bk —28 =17 —.08 .01 0%
20.0 —06 =15 —~£5 -3k ~.h5 -2k -15 —-08 .al K
25.0 -.10 -18 —8a7 - — ke —23 -15 —-08 | —o2 gg
30.0 12 —.20 -, 35 —k3 -2l -1k -08 [ —02 .
35.0 —.25 —23 -.30 —~36 ~M —19 -13 —08 | —.c2 .03
ho.0 -18 —25 -32 =37 —~h2 —19 -.13 ~08 | —03 K.
35.0 —21 —27 —33 -38 ~h2 17 -12 -0 | =03 02
0.0 -2 —27 —32 -a37 k2 -.15 -1 - -03 .02
60.0 -0 —.25 —29 - -36 -0 -0 -2 01 <Ok
T0.0 —1T —20 —23 —23 —26 —.03 —-0L .02 N .
80.0 —.22 -13 -15 =18 —18 03 <03 »0T <07 .09
90.0 -0l —01 -2 —02 —.gi .05 04 .08 .09 .10
95.0 .03 05 .ob .05 . .09 09 .09 .10 1o
0.5 b, [ =15 Eg . 38 03 e e R L
1.5 .31 . —06 —30 -7 —.93 -58 =14 A1 3
k.0 ?g .08 ~10 —-29 —56 -.58 —31 -2 . 21
7.0 - [+] =15 -3 - -6 27 -2 .02 .1k
10.0 .08 - Ok ~19 — 32 —.48 — k0 —.2h ~10 01 11
13.0 Q0L - =21 -33 - b6 -1 ~-19 =09 [} .09
20.0 -0k -1 —25 -.35 —~ N7 —a7 =17 - .o 07
2%.0 —08 =17 —26 -35 B —2% - —-09 | -2 3
30.0 - 11 —20 -.28 36 e ] —82 15 - -2 .
t\g.o - 15 -2 | =31 -37 —45 —-21 - -08 | -, 02
K] —18 —ah —32 —37 — kS -19 - -08 | -, 0L
5,0 ~.19 —~26 -~32 =37 -3 —1T —-.12 -08 | -0 01
50.0 —21 —-27 32 —.36 —N -13 —.10 —07 | =03 0L
60.0 —-19 — 23 -J1 — 3% -.08 —_ — 02 L0 .03
0.0 —17 -.20 -22 -25 —~2T -~02 [ N ] . K]
8.0 -12 -13 —1k =17 —17 ] .06 .07 07 .09
90.0 -0l —.0L -2 =03 -.03 07 . .07 .08 09
95.0 05 05 05 05 05 .10 0 .10 11 10
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TABLE XX.-~ CONTINUED
(a) Concluded
Spanwise | Percent | Upper Burface _Iower Durfece =~~~
station | chord of attack tack
—2° o° 2° 1o &° -2° o® Aﬁ 2° ¥° 6°
G707 3/8 © —0.58 | 0.11 .85 | 0.53 0.07 ——— ] —== | — == | === [ ===
1.5 .37 26 | .04 —.20 —-.63 -1.25 | -0.7% | -0.23 0.0k 0.29
k.o 26 .13 —06 =27 - -0 - 1T | © 1
7.0 .16 .03 —13 — 30 —33 -2 —32 —15 —=.0L .13
10,0 g1 | =01 —16 ~.30 -8 B —-29 -13 | —02 .10
5.0 .03 -.08 - 20 - 32 —-5T -35 —22 - 10 -0 .08
20,0 -, 02 -12 —23 —33 —k6 —28 —-.20 —-09 - 03 0T
25.0 =07 —.16 -26 -35 —. 45 —25 - 18 - 09 —0% .03
30.0 ~11 | =19 —28 -36 - b5 —-23 -16 -0 | —.04 .2
35.0 -1k ~21 —e 30 - - —21 —-1> - 09 —_ 0L
Lo,0 - 1 —23 —30 - — 3 - 19 -1k - 09 - o]
5.0 —19 —25 —-31 - 37 — ke - 1T —13 — — o}
50.0 —-.20 - 23 - 31 -35 — —-15 —-12 - 0T —03 o]
60.0 -18 —23 -y - 30 —32 - — -03 ] 02
70.0 —-17 | —.20 —21 -24 —26 v} o .02 .03 Ok
80.0 —-21 | =13 - —-16 -16 05 .ok 0T .07 .08
90.0 o —.02 -2 -02 -0 . .09 .09 .09 .09
95.0 .0k .0k Ok .05 .0k N e e e e
0.531 3, 3 -32 .30 55 .53 .26 [ R T T S
1.5 .39 .2 . =15 -39 ~1,ko -.88 -29 | =01 27
k.0 .27 2 -_ -2 -5 - 80 - —20 | —.03 .
7.0 - .05 —e12 —28 —h9 —-58 — - 17 — <11
10.0 Ja| o -15 —.29 -7 b7 —30 —15 | - .
15.0 . -.07 —.20 -.30 =5 —36 —25 —13 | - .05
20,0 -03 | =12 —.22 -33 -5 -30 —21 -12 | —05 .ol
25.0 —-07 | —16 -2k —.33 -3 —27 —21 -1l | = (>}
30.0 -1l | =19 —27 -3k R —-23 - -10 | = °
35.0 —15 —21 —28 —-3h- — b —1G - 15 —10 - - O1
40,0 —-17 | =23 —29 —-35 - -17 —13 —09 | — —-02
5.0 - 19 —2k - 30 -35 — -1 —-11 -~ 08 —y - 03
0.0 | =21 | —25 | =30 | -3 -39 -1 | =10 | =08 [ =05 | 03
60.0 —-19 | —22 —2 —29 —-32 -.05 - -2 | =01 -2
70.0 =15 | —18 —20 ~-21 -2k o 0L 0 .OL 0L
80.0 -1l —12 —-15 —15 - .06 07 0T 07 .
50.0 <} o o -0l —-01 .09 .10 .09 .09 .
95.0 .06 .06 .06 .05 .05 e e e -
0.2k b/ © ~L1.1% | —56 .15 .39 .37 ——— | - = | =] ===
1.5 .37 .22 .10 -10 —.51 -1.27 | -1.16 —-38 | —.08 2k
k.0 .25 . -.03 —21 - ——— | mmm fmmm | m== ] ===
T.0 Jd5 .0k -, 10 -2k =u5 -3 -39 —20 - 08 .06
10.0 . -, 02 - 13 —a2 ~Ji2 =2 - 32 —1g9 —08 .2
15.0 -0L | =08 —-19 -28 —ho -36 -2k —-15 | =09 —~0L
£0.0 —-07 | =1k —21 -28 -37 —27 —21 —-13 | —-.09 -
25.0 —-10 | =16 —23 —29 —.36 -2l -17 -11 | —,08 - 05
30.0 -1k | =19 -2 —29 —35 -19 - —10 | — -
35.0 —15 - 19 —24 —.29 —.35 = 1T - 13 —10 — 08 —
ko.0 -17 | =21 —85 —.29 -35 ~-15 -I11 —~09 | —08 -
k5.0 - 18 —22 —26 —29 - 35 —13 —09 — - 0T — 06
50.0 -18 | —21 -2k —-27 —31 -10 - -05 | —.05 -.05
60,0 - —-19 —20 -.23 —27. —~05 -2 - | —03 -
T0.0 —12 | =13 -1k - -.20 o .03 .02 .0l —0L
80.0 -09 | =08 —039 -12 -16 .06 .07 .07 . .03
90.0 0L .01 0L —.0e —05 .07 .09 .09 07 .05
95.0 s .06 . T.05 209 .10 .10 209 .06
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TABLE XX.~- CONTINUED

(b) oy, 8°, 10°, 129, 14°

NACA RM A52D22

Burface Lower Burfacs
o} Percent &l }3 W
stallon | chord [ 187 k2 g 20° 19 | ke

mb/ﬂ ° 0.22 | —o.0k | o.M | —0.8% [ NN [
1.3 -k =67 -87 | a1k 0.36 0.4 0.5 0,56

A0 - Lo -5 - T - 90 .2 «37 A3 0

7.0 —-36 236 —~60 -7 .31 »37 &3

0.0 | =35t =43 | =37 | - 28 «33 39
15.0 -34 -k =53 - L5 .30 .35
20.0 =37 —43 —33 =6 23 -gz 32
25.0 — —k2 - 5L — L0 « «29
30.0 - -k - - 60 .18 28 LT
35.0 - 3L - -— - 50 A7 «20 25
%0.0 —X - - -~ .12 .19 -23
k3.0 - —~46 —5h -6 . W £1
50.0 — ik —h5 -~53 -9 A2 o1 «20
&.0 -k -k - -53 .13 A6 19
T0.0 —3h —3k —39 -3 ] 16 «19
80.0 —2h —-.23 — —30 16 A8 19
90,0 —-0T -06 - —10 A3 W15 A6
9.0 —.01 .02 0 -0 .13 212 13

0.195 b/2[ © -—— -33 {'-1.10 | -2.68 ——— e | m— =
L5 |=== | A.@ | .2k | -e.01 R E 34
O | ~—— -5 | .02 [ Lk .39 . S
Tl | = -.65 —~93 | =09 .32 S0 N6
10.0 _—— -9 —T6 —96 «£9 .36 e
13.0 —_—— - —68 83 23 <31 <37

20,0 | =~~~ -5 —66 -7 —— .22 L7 1)
25,0 [——= 351 - -7 ——— .19 .25 ]
30.0 |——— -5 —6L - —— W17 22 .28
g.o -_—— —-30 -% - — . .2 .26

QO ——— - —58 -85 -——— .1 .18 .23
5.0 [ === o —37 —hgg —-_—— E g %
50.0 | === =57 - - - B . .
60.0 |=== -1 -.?2 —%0 - .12 .13 .18
70.0 |===} 3 ~3k ~37 - Ok .26 .18
80,0 |=~=— ) =20 | =21 | ~23 —-_——— 12 27 .18
90.0 | ==~ —02 -0k =06 -_——— 'IL Ji; 112
95,0 | = . 208 —0L = .

p.3% v/2| O ——= | = =L L7 ——— === === ===
L5 |——— | -2.36 |1 -1, -——— 7 e b6
b0 |=w-— —-99 | -Lk |-l - Ry R R:)
7.0 {——— —-86 | <29 | -3 —_—— .34 R R
0.0 |~== | =75 |-noT [-2.39 -——— .30 .36 R

15.0 |=—— =67 —90 | .12 —_—— 25 3 37
20,0 {=—-— —-6% -t -98 - 22 2: .32
25,0 |—=—-— ~60 - —~91 - .20 . 29
30,0 |——- -5 —-69 -.83 - .16 .22 27
?o.o —_——— — —~65 —~78 —_——— 16 20 -£5
0 |e-= - —~6& —~T3 —_—— 21k a7 £1
.0 J-—- -5 - —~68 - .12 .16 .19
30,0 [=o—== —.k8 - -8 - 11 .1h «AT
60.0 e -39 ~ — 48 - JI2 o1k '12
B === —~28 | =30 | —3k -— .12 -2k -
O | = —-15 —18 —22 - 15 15 .16
90,0 |[———~ —-01 —-03 =10 - .13 W13 22
5.0 === .08 0 — Ol - .12 .11 +11

0.555 b/4 o —-——— | .09 |39 [|-.Th ——— |, e [
L3 |-—— | L8 |- 1.4 - L6 46 b
bo J——= 129 |-.55 {-2.33 - L k5 .ﬁ
7.0 |—=—= | ~96 |29 |3.29 -—— .36 2 .
0.0 |——=— -8 |36 |a.= - .30 .36 R
15,0 |——= - 1.0 |-2.17 - .26 31 .33
20,0 {~——— - -9 |-2.0% - —— 22 26 .31

25.0 |——- —63 -a =97 ——— .19 .23 28
30.0 |-—- —.59 - - - W17 .21 .25
Ez-o —_— -37T - -8 — Jd5 18 +£1

K NI B -5h -—_ - —— - .18 .16 20
k5.0 - - - 6% fm == 11 .1k 27
50.0 - —33 -58 e .20 Jd2 15
60.0 —35 - [ 7.1 f— —— Jd1 .12 <13
g-o -25% —29 —-32 = —— <11 12 J2

. -2 —-18 -.21 b —— .13 .13 a2
90.0 —.01 - 07 —1k - a3 a1 N
95.0 ok -0 —-10 ~—— .11 .09 .07
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. ' TABLE XX.- CONCLUDED
(b) Concluded

* . - - Iower Burface
ii::‘f" 1:""“’“" T e s of attack
o g8° 10° 12° 10 g 20° 12° 1x°
0.70T7 b 0 0,58 | 1.7 | 2.F2 1 a.68 ——— [ m— [~ [ ===
1.5 (-1.28 [ 2,68 | 1.38 | .35 o.ho 0.55 0.43 o.lo
4.0 -88 | .28 | .30 | .27 32 b .
7.0 - T8 2,08 | .22 —1.23 2k .35 37T .39
10,0 -.65 -8 | L.11 | —2.15 .20 .31 13 37
15.0 - =76 | d.0e | x.09 13 .2 .29 .30
. 20.0 —-59 -.68 —-8¢ |} -L.00 .13 .22 .25 27
25.0 - -.63 - —92 .10 .17 .21 .23
30.0 .| - —59 - — 80 07T .1 .18 .19
35.0 —-51 —.56 - C=T3 .06 12 .15 15
ko.o .50 -51 —60 -6k .0k a1 .13 2k
k5.0 - -.h8" L —.58 .03 .10 Jd1 11
50,0 -6 T} —. 47 -.50 .03 .09 .09 .09
60.0 -36 =31 —-35 -39 .ok . .07 .
T0.0 —-.27 —-.22 —-25 —31 .06 .10 .aT Ok
80,0 —-16 —-10 -.18 —-.23 .06 31 .07 .
90,0 s -] .01 —02 -.18 .08 Jd3 .07 .03
95.0 . .05 —, 05 —15 ——— | —=-= |~ ==
0.831 b/d 0O =13 | .07 | =L.67 | 2.1k ——— === === [ ===
: 1.5 -1.37 | -1.82 | -1.5:2 | 2.5k ko R i .38
ko -84 | 3.25 | —1.33 | -2.3k .30 32 . .
T.0 -7k |12 | . -1.36 .22 .3 .3k .38
10.0 —66 -8 | .13 | .2k .18 .29 .31 .
15.0 -60" | =2 | .03 | .21 1% .21 .2k .28
20.0 -57 - -8 —.99 . .18 .19 .22
N 25.0 —.5h —.60 —-T5 -.87 . A5 1T .18
30.0 -5l —.55 - -T2 .05 12 13 <1k
35.0 -.lg —51 -5 -.63 .02 .10 .10 .10
k0.0 k7 - -33 -5k N <07 <07 07
a k5.0 —13 —.k3 - —.hg o . .05 .05
%0.0 ] —.ko — k1 —45 -.01 .05 .03 .02
€.0 | —33 | —29 | =32 | —37 .05 .03 .02
0.0 —.26 —.20 -.23 —.30 .2 . .03 o
80.0 - 16 -.10 - 17 —26 .05 . .03 0
90.0 —.03 o -1 —21 .07 .08 .2 — 0k
95.0 .02 .0h —.08 —.20 —_——— fmmm e
p.g2k ve| o .02 Y —.8% —.99 ——— e fee =
15 |-2.17 | —2.63 | 2.7 | . .36 b .38 .35
k.0 —_ -1,00 —-1.k2 ~1.28 _-— - —_——— ———
7.0 - —-83 -1.0T | -L.23 .16 .27 .30 <31
10.0 —-59 -7l -S4 [ a.n .10 20 .23 .2k
15.0 —.53 —.61 -8 | 1.01 . .13 .16 AT
20.0 -7 -5 - 66 - T8 o 0T . .
25.0 — —.h9 -8 -.68 - 01 .03 Ok .03
30.0 -43 -5 —59 -.58 - o o o
35.0 -5 —*3 - g —~53 - o —.0L -0l
Lo,o —ko - — Lk —30 - 05 -.03 —-.05 -
L5.0 —-.39 -.38 — k2 —.48 —~05 —.03 -.05 —.07
50,0 —37 - -39 —.bh -~ 05 - - - 07
60.0 -3 | —29 -.33 - - -.03 - 05 -.07
T0.0 —.23 —.23 —.28 —.38 -3 —03 — 05 ~0T
8.0 =19 —-15 —23 —-35 o .o -2 —-.06
90.0 - Bl 4 —.23 -3 0 oL —.03 ~06
35.0 - - —.19 -3 .0l .01 —05 —12
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TABLE XXI.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE : R
STATIONS OF THE WING. Mg, 0.25; R, 12,000,000 '
(a) onys ‘20, Oo: 20: )‘"o; 6°

Spanvise | Percent Dpper surface . | Lower suxface | ——
station | chord = :

i
]
E
1
:
!
!
|

0.086 b/ﬂ o | o020 0.3 .87 0.48 0.2% [ N g - - o
1.5 .33 22 =08 -1 -.29 - -0.43 | -0.23 0.0k 0.12 0.26
o 20 09 -.03 -6 -.28 -25 | -.1k -.ar 10 .20
7.0 .13 ol -.06 -.17 .26 -2l | -12 -.02 .06 .15
100 .08 [+ -.08 -.18 ~26 -.19 -.11 -.03 .05 312
15.0 .02 -.03 -1 -.20 -.27 =15 | -.09 -.02 .05 n
20.0 ~.0L -.08 -1k -.22 -.28 -as | -.09 -2 Ok 09 .
25.0 -03.1 -1 -8 -.83 -29 -.15 | -.0% -.0k .02 o7 -
30.0 08 -.13 -.19 -i25 -3l -2k - 09 -.0h 01 .06
30 - 1o -.16 -.20 -2 -3 -1k | -0 - ol ) 0%
ko.0 ~13 - -£3 -28 -3 -1k -0 -.0k 1) ok
5.0 ~-.16 -.20 -.25 -.30 -3k -.13 -0 ~.0k -0l .Ch
0.0 ~17 -.23 -.25 -3 - ~13 | -.09 -.0k -.01 .03
60.0 ~.18 -.21 -23 -.29 -32 .08 [ ~.05 -.01 oL o
T0.0 ~.16 -1 2L -24 -27 -.03 | -0l (‘6!; Ok 06 v =
.0 ~12 -3l - - -.30 . . K . :
HAEIEIEIE IE IR IEIE AR A
NI a2 Q2 £l 06 N -

0.195 b/2

8o
2
o .
1.5 ] .03 -2 -.hT =56 | -.29 -.07 .13 28
0 .20 .08 -.06 -.23 -.39 ~.3h - -.0h 09 .20
7.0 12 01 -.10 -~25 -.37 -a8 § =15 -.05 .03 16 ~
10.0 06 -.03 -12 =26 -.35 -2k -1k -.05 K] J2 .
1%.0 .02 -.07 -.16 -.26 -.33 -.20 -.12 -.09 Ok 10
20.0 -.03 -1 -1 -.28 -~3% -.18 | -a1 -.03 a2 .08
25.0 EX -.1h ~.20 ~.28 -3 =17 | -3 -.06 oL 06
30.0 09 -15 -4 -29 <35 =15 | -0 -.05 oL .
35.0 -11 =17 -.23 -9 ~y -15 | -0 -0 Q gz
| bo.o TN -.19 -2k <31 - 35 -5 | -0 -.06 -.0L v
is.0 -.16 -.21 ~25 -3 -.36 -13 f -.09 -.06 01 ol
50.0 - ~.22 -.26 ~.32 -3 12 | -~.09 -.06 =01 .03
60.0 -.18 .21 -.26 -.29 -3 0T [ - ~.aL 02 0%
70.0 -15 -.18 ~.20 -23 -.25 -.02 .0l 02 .Ob .of .o
80.0 -.10 -12 -.15 -.16 -.17 Ok .05 06 .08 .10 b 2
90.0 a -ar | -.03 -.03 03 .06 .08 07 .09 10 -
95.0 [ob] O3 .02 03 103 07 . .07 09 09 —
o.32bf/d o -2 .27 b -39 o7 P R - ---
1.5 .36 "2 . ) -28 | -.59 - ~Bh | -k =13 .12 30
k.o -] .08 -.08 -.28 - ~ bk | -2k -.06 09 22
7.0 13 0L -1 -.29 ~ -.35 -.20 -.08 06 . .
10.0 .08 -2 -1 -8 -.h2 ~30 | -.18 -.0T Ok 23
15.0 02 -.01 =17 P ] -.ho -2k | -k -.06 .03 A0 -
20.0 ~.0% -12 .20 -3 -.ho -2l [ -1k -.08 -0l .08
25.0 -.06 -.1h 21 -3 -.39 =19 | =22 -.06 .01 0T
0.0 ~.09 -.19 -.2e -3 -.38 -7 ] -1 -.06 o R
Eg.o -1 =17 =23 - -.38 =15 ] -ae -.03 ] .05
.0 -.1h -20 - | ~.26 .32 -3 -15 [ -.10 - -.01 ol -
bs.0 -.15 -.21 —2b -3 -3 -1k | -.09 - ~0L . R
50.0 -.18 -22 -7 -.32 -.36 -2 | -.08 -0 -.0L 02
60.0 =27 -.80 -.25 . -.06 -.03 -.aL .02 .05
70.0 -1k -.17 -.20 -2 -2h -.0L .ol o2 03 T
8a.0 -.10 -1 .1h =15 -.16 .Ch .06 .oT 09 1o .
9.0 01 0. .02 .02 e - o7 .08 . .10 .10
5.0 a5 -3 0% 05 29 .10 A0 11 5]
0.%95 vf2] o -.27 -] oy 37 -.03 e --- -—- - s
1.5 .33 27 - -39 -5 -89 | -6 -12 .16 .33
k.o 25 11 -.0T -.29 - =91 | -2t -.08 09 23
T.0 15 Ok -1 -.29 ~:h8 -ho | -23 -.08 .06 AT
10.0 10 -.0L -.14 -29 -7 -3 | -.20 -.09 .03 .13
15.0 R -.06 - -2 -.:a -a7 | -.16 ~.07 .03 J1
20.0 -.01 -0 -20 -3 - ~2 | -1k - .03 09
25.0 ~.0k -.12 -.20 -9 -39 -20 | -.a3 -.07 0
30.0 -.07 -.1% -.22 -3 -39 -.18 =11 -~.08 [»] .06
33.0 -.10 -17 -.2h -3 -39 =17 | =11 -.06 -.aL oh *
k.o -.12 -19 -:g -3 -.39 =15 { -0 -07 ~R .03
k5.0 -1k -.20 - -3 | -38 ~1h | -.09 . -l .03
50.0 =15 -.20 -.25 .31 -.36 -12 | -08 -.03 ~.0L .03
60.0 -2k -.18 -2 -.26 -.32" -5 | -.03 ~.01 £2 .05 T =
70.0 -.13 -.16 -.1g -22 -.2h o o2 £02 05 o7
80.0 -.09 -.11 ~-13 -.1h -.16 .03 .07 07 0% 10
90.0 o -.02 -.03 -.03. .08 .09 .09 .10 10
93.0 .06 05 05 .03, .ok 11 Bil .11 21 A1
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(a) Concluded

TABLE XXI.- CONTINUED
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Spanwise | Percent
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0.707 bf2

0.831 b/2]

0.924 b/2
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TABLE XXI.~ CONTINUED -

(b) g, 8°, 10°, 129, 14°, 16°

RACA RM A52D22

[ — . Duper surlace .
fSpanvise | Percent of at-
station | chord & P 120 14° 16° 10° 12° 10 16%
10.086 bf2] o 0.07 [-0.29 |-o.72 | 1.8 | -2.13 e [ = -- ~=- -—-
1.3 B -] -T6 -] .01 ] -%.3% | -L.6L. 0.37 | 0.6 | 0.51 0.53 0.53
ko -.g‘ -39 | -k | - |-lo7 28 | . b3 9 .3
7.0 - R - - 22 .30 .37 53 A8
10.0 - | -.k8 -5 -5 -5 . .20 .27 .33 K] ek
15.0 <35 —.k5 -3 -8 | 66 . . .8 .2k .29 .35 o
20.0 ~.37 -5 -.Eo -.57 -6 .16 21 27 .32 .37
25.0 -.33 -.h2 .Y - -5 .13 .19 2% .29 3N
30.0 -3 Y -1 ~ A7 -1 -5 J2 AT .22 27 .32
35.0 - -.hL -.56 -.50 -5k 10 .16 21 -] .0
k0.0 -8 | -k -8 % - .09 W1k 19 a3 27
.0 - -h2 RN 50 -5 . |- .08 .13 .7 22 .26
0.0 | -38 | -4 | -l | -0 | = o7 12 .26 I -
60.0 -3 -.37 - b2 - bk 05 12 .16 w21 2k
T0.0 -26 | -.30 -, 32 -3 ~.35 .10 .13 A6 20 .23
&.0 -.20 -.21 -.22 ~23 -.gg 12 a5 a7 20 .23
0.0 -.09 -.0% -.06 -0 o J1 .13 .15 a7 20
; 5.0 01 0l QL “ &3 10 s32 =13 +B3 17
0.193 b 3] -.29 -.8g -1.72 -2.7% -3.90 Bl s - - = - -
1.3 -Tr | 1.12 - | -1L.L8 1.9 2.3 o A7 kg ] A3 .
b0 -.59 =8 -1.0% -1.28 -1.hg .3 .39 R Eo =
7.0 -5 -.58 -.82 ~1,00 =1.15 25 .32 .39 5 «30
10.0 =48 -.61 -.T3 -.88 -.98 B8l o8 3B R 58 R
150 f <45 [ -.55 ~.65 =75 | -8 .18 24 ] 36 KLY
20.0 Ak =53 -.60 -5 ~T5 L] 21 .27 .32 37T
25%.0 ~.hg -.5% =56 ~5h -.68 .12 19 2 29 ]
.0 | -.m -.hg ol S50 |, 6% WAL AT 22 27 .32
35.0 -~ -.48 -5 —.; .60 A0 15 .20 25 .30
ko.o -kl 4T 30 - -.5T . 09 A3 .18 .23 27
.0 ~-.o .46 -Je -.33 - .08 2 A7 21 26
50.0 ~.39 -2 -.L5 -hg -5 o7 11 15 20 2k
60.0 ~.3h - -.39 ~.h0 -3 .09 A2 «20 ) .23
T | =26 -.28 -3 -30° [ -3 .10, .13 a6 .20 22
80.0 -7 -.18 -.19 -9 |- -—gi . a2 15 AT 0 2a°
90.0 -.og -.a3 -.03 -.03 - BN .13 .15 AT 20
Bo . Ch Ok 05 Ok AL .12 .13 -1k 16
0.382%/3 ¢ -5k [ <Lk [ @3 | A06 | A [y R -am . -
1.5 -.90 | -L.3k ~1.T9 2.5 | -2. L R e .3 .18
k.0 -7k -1.03 -1.32 -1.65 -1. .33 ) R A7 N
7.0 -.65 -8 | -L06 |13 | 26 34 b 5 )
10.0 =57 -.7h ~.50 | -1.08 2.2k .23 - .36 A2 L6
15.0 -.53 -.68 -7 -9 | -4 Ja2 25 .31 .37 a2
20.0 -50. -6 -.69 -.82 _-.Q .15 21 27 - 37
2%.0 -4 -7 ~.6h -.E - 13 .20 2N . ) .3k
30.0 ~h3 -.53 =50, -2 - a1 a7 22 21 .1
Ez.o ~43 | -8 -57 -6 -84 11 16 20 25 .30
O PR -.%0 EX -.60 -.63 .08 .13 AT 2 25
5.0 =3 -.48 - -5 -.53 ] .12 T3 a 25
0.0 -4 - -.hg ~.51 ~ Bk .06 a1 2k A9 .23
60.0 T I - -39 -k =L .08 12 .1k .18 2
T0.G -25 =27 . ~.28 - g8 -.29 0 J2 . .14 W17 20
60.0 -6 =16 -.26 -3 -.15 12 ah xf .18 .20
88 | -4 -§§ i3 % s Bl Bl B H
b.3as v/2] ¢ -L. -3.33 | 8. .11 - wea | mem | = |- as - -
353 vf 1.5 -9 | €53 | 3.2k | -3.83 b3 ik Es 2 o2
k.o ~1,1% -1.57 -1.86 -2.18 S L 5 L6 AT
.0 -.93 -L16 ~L.k3 -1.6%. 27 .36 Akl A6 A&7
10.0 -.81 - 99 -1.20 . | -1.36 a2 .31 .36 M2 45
15.0 ~.T0 ~.83 -99 |-.11 a9 26 g 37 RS
20.0 -.€5 -5 | -.88 97 .16 23 27 .33 .38
25.0 -5 6T = -.g4 J2 I8 g .29 -3
0.0 -.gﬁ ~.63 - =TT 1 AT 21 25 a3
33.0 N =50 |- --TL .19 L BT 2k .28
.0 ~32 0 -5 ~£3 -65. .08 .Jaa A6 21 .29
k5.0 -.hg - . =58 -7 .aT 1 a5 BT 22
50.0 ~.hé - -.%3 -.53 .06 .10 .13 A7 21
60.0 -.36 -3T ¢| ~.® -39 of a1 .13 .16 .20
70.0 =27 -.28 -.28 -.27 .08 211 .13 . L] 1T
80.0 -.15 -.16 -15 1k .11 .13 .1l 15 a7
90.0 -.02 -.02 -.02 -.03 21 12 I a2 .13
95.0 - .ok 03 01 RT] 13 .12 Ja2 a1

mi iﬁﬁi e

Ed
-
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TABLE XXI.- CONTINUED

(b) Concluded
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0.83t b/%

0.52h b/2
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(c) Concluded
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TABLE XXTI.- PRESSURE COEFFICIENTS AT SEVER SPANWISE Ca -
STATIONS.CF THE WING. Mg, 0.25; R, 18,000,000 . o=
(a) ay, =29, 09, 20, 4O, 6° - .

Spanwise | Percent ! hm——— o=
station chord —50" e o° e gg 30 6%
K [ 0.20 .- = | === - - - e [ -
1.5 .32 O b -0.2¢ -0.03 0.13 0.26 —
4.0 .19 =27 -4 -l a0 .20
7.0 a2 -.22 -az -.02 06 15 .
.o | . .a7 -.20 -1 -.03 05 a2
15.0 a2 -.15 -.09 -.02 0% 1l i
20.0 | -.02 -.1% -.09 -.03 .09 =
25.0 | =.0% -.15 -.10 ~ Ok .0L .07
30.0 § -.0T 15 -.10 ~.0h .01 06
33.0 | -.10 =15 =10 -0 01 05
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Aspect ratio 3.0
Taper ralio 05

Area semispan  7.562 ft*
c 2.328 ft
————— Rows of pressure orifices
0.25 chord of NACA 6444/0 sections
3
NACA 64A4/0 section %
[
aﬁ‘ﬁ
/ E Y
i AR
10.28— T Dimensions shown in inches
e 35.92 > unless otharwise noted.

Figure I,-Projected plan form of the cambered and twisted wing on the plone of the leading edge and the

root chord.
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Figure 2.—Comparisons of theoretical spanwise dislributions of wing
twist, ¢, E‘%,, , and ¢,.
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(b) Roughness strip at 0.10 chord.

Figure 3.— The model mounted in the Ames 12—foot pressure wind tunnel
and a sample of the surface roughness aspplied to the wing.
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Lift coefficient, Gy
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Figunis 4.—The effect of f?aynalds number on the low-speed aerodynamic characteristics. M,, 0.25.
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Cambered, twisted wing
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Lift coefficient, C;
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Figure 5.—-Continuad.
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Figure 6.~ The effect of Reynolds number on the liff-drag ratios at Mach
numbers of 0.25 and 0.60.
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Figure 7.—The variation of the drag due o ITft with Iift coefficient squared
for several.Reynolds numbers at Mach numbers of 0.25 and 0.60.
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Figure 8.— Chordwise prassure disfribulions of three sponwise stations of the cambered and twisted wing

for Reynolds numbers of 4,000,000 and 12,000,000. M,, 0.25.
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Figure 9.—The effect of Reynolds number on the section normal-force and section pitching-moment
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Figure 18.—The lines of constant pressure coefficient on the upper surface of the cambered and twisted wing and the
plana wing al the same lift coefficients for several Mach numbers. R, 4,000,000,
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(b) M,, 0.56, 0.90, 0.92

Figure 18.~Concluded.
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spanwise stations of the cambered and twisted wing. M,, 0.80; R, 4000,000.

g22deGV KU VOVN

TaT




1, Cn

forcé coefﬁcien

seclion normal—




< 1O

< | oc;yaa ﬁxp f '

S w i | A\

3% 5 e PP yANAEND

Vot s LA AT LT T A

g > :33/ G f.j' f f Q(VVI {r;_!}{ f'] Xk

§ ol 92 J AR s ! /:/ . \

3 / . i / VL4

s 2 ﬂ{ J)_j z.f J/\ Jﬂ }{4

: A1IA LA LA TIA T

5 LA 1A

M EAERdNDd TP 7 LT

K "y | ‘ et
4 0 4 8 [2 [6 (for p=0.086)

Uncorrected angle of atfack, a,, deg

(a) ¢, vs ay
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Figure 22.~The section normal-force and section pitching-moment coefficients at seven
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Figure 24.-The effecl of surface roughness on the asrodynamic characleristics of Ihe
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cambered and twisted wing al several Mach numbers. R, 4,000,000.
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